and the mixture was stirred at 60°C for an additional 2 h. The reaction mixture 
was triturated with 100 ml of water and extracted methylene chloride. The 
methylene chloride water mixture was filtered through Celite and the methylene 
chloride layer was dried over M g SC>4 and concentrated in vacuo. The first fraction 
(0.1 g) was compound 90, mp 117-121 °C. The second fraction (0.16 g) was 
compound 91, mp 68-76 °C. 

[834] Example 50 

[835] A. Preparation of polyethyleneglycol functionalized benzothiepine 




No. 141 

[836] A 50 ml rb flash under a nitrogen atmosphere was charged with 0.54 g of M-Tres- 
5000 (Polyethyleneglycol Tresylate [methoxy-PEG-Tres,MW 5000] purchased 
from Shearwater Polymers Inc., 2130 Memorial Parkway, SW, Huntsville, 
Alabama 35801), 0.055 g Compound No. 136, 0.326 C s C0 3 and 2cc anhydrous 
acetonitrile. The reaction was stirred at 30°C for 5 days and then the solution was 
filtered to remove salts. Next, the acetonitrile was removed under vacuum and the 
product was dissolved in THF and then precipitated by addition of hexane. The 
polymer precipitate was isolate by filtration from the solvent mixture 
(THF/hexane). This precipitation procedure was continued until no Compound 
No. 136 was detected in the precipitated product (by TLC Si02). Next, the 
polymer precipitate was dissolved in water and filtered and the water soluble 
polymer was dialyzed for 48 hours through a cellulose dialysis tube (Spectrum® 7 
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,45 mm x 0.5 ft, cutoff 1,000 MW). The polymer solution was then removed from 
the dialysis tube and lyophilized until dried. The NMR was consistent with the 
desired product A and gel permeation chromatography indicated the presence of a 
4500 MW polymer and also verified that no free Compound No. 136 was present. 
This material was active in the IB AT in vitro cell assay. 

[837] Example 51 

[838] Preparation of Compound 140 




No. Ill 



[839] Compound 140 is prepared as noted below. A 2-necked 50 ml round bottom 
Flask was charged with 0.42g of Tres-3400 (Polyethyleneglycol Tresylate [Tres- 
PEG-Tres,MW 3400] purchased from Shearwater Polymers Inc., 2130 Memorial 
Parkway, SW, Huntsville, Alabama 35801), 0.1 potassium carbonate, 0.1 OOg of 
Compound No.. Ill and 5 ml anhydrous DMF. Stir for 6 days at 27 °C. TLC 
indicated the disappearance of the starting Compound No. 111. The solution was 
transferred to a separatory funnel and diluted with 50 cc methylene chloride and 
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then extracted with water. The organic layer was evaporated to dryness by means 
of a rotary evaporator. Dry wgt. 0.4875 g. Next, the polymer was dissolved in 
water and then dialyzed for 48 hours at 40°C through a cellulose dialysis tube 
(spectrum® 7 ,45mm x 0.5 ft, cutoff 1,000 MW). The polymer solution was then 
removed from the dialysis tube and lyophilized until dried 0.341 g). NMR was 
consistent with the desired product 140. 

[840] Example 52 




No. 134 



[841] A 10 cc vial was charged with 0.21 g of Compound No. 136 (0.5mmoles), 0.17g 
(1.3 mmoles)potassium carbonate, 0.6g (1.5 mmoles) of l,2-bis-(2-iodoethoxy)- 
ethane and 10 cc DMF. The reaction was stirred for 4 days at room temperature 
and then worked up by washing with ether/water. The ether layer was stripped to 
dryness and the desired product Compound No. 134 was isolated on a silica gel 
column vising 80/20 hexane ethyl acetate. 

[842] Example 53 




No. 112 



369 



[843] Example 54 




No. 113 

[844] Preparation of compound no. 112 is described below. A two necked 25 ml round 
bottom Flask was charged with 0.5g (1.24mmoles) of compound no. 134, infra, 13 
mis of anhydrous DMF, 0.055g of 60% NaH dispersion and 0.230g (0.62 mmoles) 
of 1,2-Bis [2-iodoethoxylethaneJ at 10°C under nitogen. Next, the reaction was 
slowly heated to 40 °C. After 14 hours all of the Compound No. 113 was 
consumed and the reaction was cooled to room temperature and extracted with 
ether/water. The ether layer was evaporated to dryness and then chromatographed 
on Silicage (80/20 ethyl acetate/hexane). Isolated Compound No. 1 12 (0.28 g) 
was characterized by NMR and mass spec. 

|845] Example 55 
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[846] Preparation of compound no. 135 is described below. In a 50 ml round bottom 
Flask, add 0.7g (1.8 mmoles) of Compound No. 136, 0.621g of potassium 
carbonate, 6 ml DMF, and 0.33g of 1,2-Bis [2-iodoethoxylethane]. Stir at 40°C 
under nitrogen for 12 hours. The workup and isolation was the same procedure 
for Compound No. 112. 

[847] Examples 56 and 57 (Compound Nos. 131 and 137^ 

[848] The compositions of these compounds are shown in Table 3, infra. 

[849] The same procedure as for Example 55 except appropriate benzothiepine was 
used. 

[850] Example 58 (Compound No. 139^ 

[851] The composition of this compound is shown in Table 3 infra. 
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[852] Same procedure as for Example 55 with appropriate benzothiepine 1,6 
diiodohexane was used instead of 1,2-Bis [2-iodoethoxylethane]. 



[853] Example 59 (Compound No. 1011 




No. 101 

[854] This compound is prepared by condensing the 7-NH 2 benzothiepine with the 1 , 12- 
dodecane dicarboxylic acid or acid halide. 

[855] Example 60 (Compound No. 104t 






N0 2 

No - 104 No. 32 Mesylate IV 

2-Chloro-5-nitrobenzophenone is reduced with triethylsilane and trifluoromethane 
sulfonic acid to 2-chloro-5-nitrodiphenylmethane 32. Reaction of 32 (similar to 
S2-32 of Scheme 2, supra) with lithium sulfide followed by reacting the resulting 
sulfide with mesylate IV (similar to compound S2-33 of Scheme 2, supra) gives 
sulfide-aldehyde XXIII (similar to compound S2-34 of Scheme 2, supra) 
Oxidation of XXIII (not shown) with 2 equivalents of MCPBA yields sulfone- 
aldehyde XXTV (see Scheme 8 below). Reduction of the sulfone-aldehyde XXIV 
with 100 psi hydrogen and 55°C foM2 hours catalyzed by palladium on carbon in 
the same reaction vessel together with R 7 CHO yields the substituted 
dimethylamine derivative XXVIII. Cyclization of XXVIII with potassium t- 
butoxide yields a mixture of substituted amino derivatives XXTXc and XXIXd. 
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[857] SCHEME 8 




7 / XXVIII 



XXIV 

potassium 

t-butoxide, 

THF 




Especially for R 7 = H 
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(858J Example 61 




[859] A 1 oz. Fisher-porter bottle was charged with 0.14 g (0.34 mmoles) of compound 
no. 70112, 0.97 gms (6.8 mmoles) of methyl iodide, and 7 ml of anhydrous 
acetonitrile. Heat to 50°C for 4 days. The quat. Salt Compound No. 192 was 
isolated by concentrating to 1 cc acetonitrile and then precipitating with diethyl 
ether. 

[860] Example 62 



i - 




No. 125 



[861] A 0.1 g (0.159 mmoles) sample of Compound No. 134 was dissolved in 15 ml of 
anhydrous acetonitrile in a Fischer-porter bottle and then trimethylamine was 
bubbled through the solution for 5 minutes at 0°G and then capped and warmed to 
room temperature. The reaction was stirred overnight and the desired product was 
isolated by removing solvent by rotary evaporation. 
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[862] Example 63 (Compound No. 295) 




No. 295 



No. 113 



[863] Sodium Hydride 60% (11 mg, 0.27 mmoles) in 1 cc of acetonitrile at 0°C was 
reacted with 0.248 mmoles (.10 g) of Compound No. 113 in 2.5cc of acetonitrile 
at 0 °C. Next, 0.(980g 2.48 mmoles) of 1,2-Bis [2-iodoethoxylethane]. After 
warming to room temperature, stir for 14 hours. The product was isolated by 
column chromatography. 

[864] Example 64 (Compound No. 286) 




[865] Following a procedure similar to the one described in Example 86, infra (see 
Compound No. 118, Table 3, infra\ the title compound was prepared and purified 
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as a colorless solid; mp 180-181 °C; l H NMR (CHC1 3 ) 8 0.85 (t, J = 6 Hz, 
0.92 (t, J = 6 Hz, 3H), 1.24-1.42 (m, 2H), 1.46-1.56 (m, 1H), 1.64-1.80 (m, 1H), 
2.24-2.38 (m, 1H), 3.15 (AB, Jab = 15 Hz, Av = 42 Hz, 2H), 4.20 (d, J = 8 Hz, 
1H), 5.13 (s, 2H), 5.53 (s, 1H), 6.46 (s, 1H), 6.68 (s, 1H), 7.29-7.51 (m, 10H), 
7.74 (d, J = 8 Hz, 1H), 8.06 (d, J = 8 Hz, 1H). FABMS m/z 494 (M+H), HRMS 
calcd for (M+H) 494.2001, found 494.1993. Anal. Calcd. for C28H31NO5S: C, 
68.13; H, 6.33; N, 2.84. Found: C, 68.19; H, 6.56; N, 2.74. 

[866] Example 65 (Compound No. 287) 



[867] Following a procedure similar to the one described in Example 89, infra (see 
Compound No. 121, Table 3, infra), the title compound was prepared and purified 
as a colorless solid: mp 245-246 °C, 'H NMR (CDC1 3 ) 8 0.84 (t, J = 6 Hz, 3H), 
0.92 (t, J = 6 Hz, 3H), 1.28, (d, J = 8 Hz, 1H), 1.32-1.42 (m, 1H), 1.48-1.60 (m, 
1H), 1.64-1.80 (m, 1H), 2.20-2.36 (m, 1H), 3.09 (AB, Jab = 15 Hz, Av = 42 Hz, 
2H), 3.97 (bs, 2H), 4.15 (d, J = 8 Hz, 1H), 5.49 (s, 1H), 5.95 (s, 1H), 6.54 (d, J = 7 
Hz, 1H), 7.29-7.53 (m, 5H), 7.88 (d, J - 8 Hz, 1H); ESMS 366 (M+Li). Anal. 
Calcd. for C 2 oH 25 N0 3 S: C, 66.82; H, 7.01; N, 3.90. Found: C, 66.54; H, 7.20; N, 
3.69. 

[868] Example 66 (Compound No. 288) 




o 



No. 287 
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No. 288 

[869] Following a procedure similar to the one described in Example 89, infra (see 
Compound No. 121, Table 3, infra), the title compound was prepared and purified 
by silica gel chromatography to give the desired product as a colorless solid: mp 
185-186°C; 'H NMR (CDC1 3 ) 51.12 (s, 3H), 1.49 (s, 3H), 3.00 (d, J = 15 Hz, 
1H), 3.28 (d, J =15 Hz, 1H), 4.00 (s, 1H), 5.30 (s, 1H), 5.51 (s, 1H), 5.97 (s, 1H), 
6.56 (dd, J = 2.1, 8.4 Hz, 1H), 7.31-7.52 (m, 5H), 7.89 (d, J = 8.4 Hz, 1H). MS 
(FAB+) (M+H) m/z 332. 

[870] Example 67 (Compound No. 289) 




INo. 289 



[871] Following a procedure similar to the one described in Example 89, infra (see 
Compound No. 121, Table 3, infra), the title compound was prepared and purified 
by silica gel chromatography to give the desired product as a white solid: mp 205- 
206 °C; 'H NMR (CDC1 3 ) 8 0.80-0.95 (m, 6H), 1.10-1.70 (m, 7H), 2.15 (m, 1H), 
- 3.02 (d, J = 15.3 Hz, 2H), 3.15 (d, J = 15.1 Hz, 2H), 3.96 (s, br, 2H), 4.14 (d, J = 
7.8 Hz, 1H), 5.51 (s, 1H), 5.94 (d, J = 2.2, 1H), 6.54 (dd, J = 8.5, 2.2 Hz, 1H), 
7.28-7.50 (m, 6H), 7.87 (d, J = 8.5 Hz, 1H). MS (FAB): m/z 388 (M+H). 
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[872] Example 68 (Compound No. 290^ 



H 



2 




No. 290 



[873] Following a procedure similar to the one described in Example 89, infra (see 
Compound No. 121, Table 3, infra), the title compound was prepared and purified 
as a colorless solid: mp = 96-98 °C, l H NMR (CDC1 3 ) 8 0.92 (t, J = 7 Hz, 6H), 
1.03-1.70 (m, 1 1H), 2.21 (t, J = 8 Hz, 1H), 3.09 (AB, Jab =- 18 Hz, Av = 38 Hz, 
2H), 3.96 (bs, 2H), 4.14 (d, J = 7 Hz, 1H), 5.51 (s, 1H), 5.94 (s, 1H), 6.56 (d, J = 9 
Hz, 1H), 7.41-7.53 (m, 6H), 7.87 (d, J = 8 Hz, 1H); FABMS m/z 416 (M+H). 

[874] Example 69 



[875] Following a procedure similar to the one described in Example 86, infra (see 
Compound No. 118, Table 3, infra), the title compound was prepared and purified 



as a colorless solid: X H NMR (CDC1 3 ) 5 0.91 (t, J = 7 Hz, 6H), 1.02-1.52 (m, 
11H), 1.60-1.70 (m, 1H), 2.23 (t, J = 8 Hz, 1H), 3.12 (AB, Jab = 18 Hz, Av = 36 
Hz, 2H), 4.18 (d, J = 7 Hz, 1H), 5.13 (s, 2H), 5.53 (s, 1H), 6.43 (s, 1H), 6.65 (s, 
1H), 7.29-7.52 (m, 10H), 7.74 (d, J = 9 Hz, 1H), 8.03 (d, J = 8 Hz, 1H); ESMS 




No. 291 



m/z 556 (M+Li). 
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[876] Example 70 (Compound No. 292) 




No. 292 



[877] Following a procedure similar to the one descried in Example 89, infra (see 
Compound No. 121, Table 3, infra), the title compound was prepared and purified 
as a colorless solid: mp = 111-112.5°C, ! H NMR (CDC1 3 ) 8 0.90 (t, J = 8 Hz, 
6H), 1.03-1.50 (m, 10H), 1.55-1.70 (m, 2H), 2.18 (t, J = 12 Hz, 2H), 3.07 (AB, 
Jab = 15 Hz, Av = 45 Hz, 2H), 4.09 (bs, 2H), 5.49 (s, 1H), 5.91 (s, 1H), 6.55 (d, J 
= 9 Hz, 1H), 7.10 (t, J = 7 Hz, 2H), 7.46 (t, J = 6 Hz, 2H), 7.87 (d, J = 9 Hz, 1H). 

[878] Example 71 (Compound No. 293) 




O 

No. 293 

[879] During the preparation of Compound No. 290 from Compound No. 291 using 
BBr 3 , the title compound was isolated: 'H NMR (CDC1 3 ) 5 0.85 (t, J = 6 Hz, 6H), 
0.98-1.60 (m, 10H), 1.50-1.66 (m, 2H), 2.16 (t, J = 8 Hz, 1H), 3.04 (AB, Jab = 15 
Hz, Av = 41 Hz, 2H), 4.08 (s, 1H), 4.12 (s, 1H), 5.44 (s, 1H), 5.84 (s, 1H), 6.42 (d, 
J = 9 Hz, 1H), 7.12 (d, J = 8 Hz, 2H), 7.16-7.26 (m, 10H), 7.83 (d, J = 8 Hz, 1H); 
ESMS m/z 512 (M+Li). 
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[880] Exam ple 72 (Compound No. 294^ 




[881] Following a procedure similar to the one described in Example 60 (Compound 
No. 104), the title compound was prepared and purified as a colorless solid: l H 
NMR (CDC1 3 ) 8 0.90 (t, J = 6 Hz, 6H), 1.05-1.54 (m, 9H), 1.60-1.70 (m, 1H), 
2.24 (t, J = 8 Hz, 1H), 2.80 (s, 6H), 3.05 (AB, Jab = 15 Hz, Av = 42 Hz, 2H), 4.05- 
4.18 (m, 2H), 5.53 (s, 1H), 5.93 (s, 1H), 6.94 (d, J = 9 Hz, 1H), 7.27-7.42 (m, 4H), 
7.45 (d, J = 8 Hz, 2H), 7.87 (d, J = 9 Hz, 1H); ESMS m/z 444 (M+H). 

[882] Structures of the compounds of Examples 33 to 72 are shown in Tables 3 and 3 A, 
infra. 

[883] Examples 73-79. 87. 88 and 91-102 

[884] Using in each instance a method generally described in those of Examples 1 to 72 
appropriate to the substituents to be introduced, compounds were prepared having 
the structures set forth in Table 3, infra. The starting materials illustrated in the 
reaction schemes shown above were varied in accordance with principles of 
organic synthesis well known to the art to introduce the indicated substituents in 
the 4- and 5- positions (R 4A , R 4B , R 5A , R 5B ) and in the indicated position on the 
benzo ring(R 6 ). 

[885] Structures of the the compounds produced in Examples 73-102 are set forth in 
Tables 3 and 3A, infra. 
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[886] Examples 80-84 

[887] Preparation of 115, 116, 111, 113 

[888] Preparation of 4-chloro-3-[4-methoxy-phenylmethyl]-nitrobenzene 

[889] In a 500 ml 2-necked rb flask weigh out 68.3 gms phosphorus pentachloride 
(0.328 mole 1.1 eq). Add 50 mis chlorobenzene. Slowly add 60 gms 2-chloro-5- 
nitrobenzoic acid (0.298 mole). Stir at room temp overnight under N2 then heat 1 
hr at 50C. 

[890] Remove chlorobenzene by high vacuum. Wash residue with hexane. Dry 
wt=55.5 gms. 

[891] In the same rb flask, dissolve acid chloride (55.5 g 0.25 mole) from above with 
100 mis anisole (about 3.4 eq). Chill solution with ice bath while purging with 
N2. Slowly add 40.3g aluminum chloride (1.2 eq 0.3 mole). Stir under N 2 for 24 
hrs. 

[892] After 24 hrs, the solution was poured into 300 mis IN HC1 soln. (cold). Stir this 
for 15 min. Extract several times with diethyl ether. Extract organic layer once 
with 2% aqueous NaOH then twice with water. Dry organic layer with MgS04, 
dry on vac line. Solid is washed well with ether and then ethanol before drying. 
Wt=34.57g (mixture of meta, ortho and para). 



Elemental 


Theory 


found 


C 


57.65 


57.45 


H 


3.46 


5.51 


N 


4.8 


4.8 


CI 


12.15 


12.16 
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[893] With the next step of the reduction of the ketone with trifluoromethane sulfonic 
aid and triethyl silane, crystallization with ethyl acetate/hexane affords pure 4- 
chloro-3-[4-methoxy-phenylmethyl]-nitrobenzene. 

[894] 4-Chloro-3-[4-methoxy-phenylmethyl] -nitrobenzene was then reacted as specified 
in the synthesis of 1 17 and 118 from 2-chloro-4-nitrophenylmethane. From these 
procedures 115 and 116 can be synthesized. Compounds 111 and 113 can be 
synthesized from the procedure used to prepare Compound 121. See Table 3, 
infra. 

[895] Compound 114 can be prepared by reaction of 116 with ethyl mercaptan and 
aluminum trichloride. 

[896] Examples 85 and 86 

[897] Preparation of 117 and 118 

[898] 2-Chloro-5-nitrobenzophenone is reduced with triethylsilane and 
trifluoromethane sulfonic acid to 2-chloro-5-nitrodiphenylmethane 32, supra. 
Reaction of 32 (similar to S2-32 of Scheme 2, supra) with lithium sulfide 
followed by reacting the resulting sulfide with mesylate IV (similar to compound 
S2-33 of Scheme 2, supra) gives sulfide-aldehyde XXIII (similar to compound 
S2-34 of Scheme 2, supra). Oxidation of XXIII (not shown) with 2 equivalents of 
MCPBA yields sulfone-aldehyde XXIV (see Scheme 8 below). Reduction of the 
sulfone-aldehyde XXIV with 100 psi hydrogen and 55°C for 12 hours catalyzed 
by palladium on carbon in the same reaction vessel together with RCHO yields 
the substituted dimethylamine derivative XXVIII. Cyclization of XXVIII with 
potassium t-butoxide yields a mixture of substituted amino derivatives XXIXc and 
XXDCd. See SCHEME 8, supra. 

[899] The sulfone-aldehyde (31.8 g) was dissolved in ethanol/toluene and placed in a 
parr reactor with 100 ml toluene and 100 ml of ethanol and 3.2 g of 10% Pd/C and 
heated to 55°C and 100 psi of hydrogen gas for 14 hours. The reaction was then 
filtered to remove the catalyst. The amine product (.076 moles, 29.5 g) from this 
reaction was then reacted with benzyl chloroformate (27.4g) in toluene in the 
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presence of 35 g of potassium carbonate and stirred at room temperature 
overnight. After work up by extraction with water, the CBZ protected amine 
product was further purified by precipitation from toluene/hexane. 

[900] The CBZ protected amine product was then reacted with 3 equivalents of 
potassium t-butoxide in THF at 0°C to yield compounds 117 and 118 which were 
separated by silica gel column chromatography. 

[901] Examples 89 and 90 

[902] Preparation of 121 or 122 

[903] Compound 118 (.013 moles, 6.79g) is dissolved in 135 ml of dry chloroform and 
cooled to -78°C, next 1.85 ml of boron tribromide (4.9 g) was added and the 
reaction is allowed to warm to room temperature. Reaction is complete after 1 .5 
hours. The reaction is quenched by addition of 10% potassium carbonate at 0°C 
and extract with ether. Removal of ether yields Compound No. 121 . See Table 3, 
infra.A similar procedure can be used to produce 122 from 117. See Table 3, 
infra. 

[904] Examples 93-96 

[905] Compounds 126, 127, 128 and 129 as set forth in Table 3 were prepared 
substantially in the manner described above for compounds 115, 116, 111 and 
113, respectively, except that fluorobenzene was used as a starting material in 
place of anisole. 
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Table 3: Specific Compounds (#102-111. 113-130. 132-134. 136. 138. 142-144 

262-29ff> 




Cp# 


R 3A 


R 3B 


R 4A 


R 4B 


R 5A 


R 5B 




102 


Et- 


n-Bu- 


HO- 


H- 


Ph- 


H- 


I-,7- 
(CH 3 )3N+- i 




n-Rn- 


Ft- 


UA 




PVi 
a n 


£1- 


I", 7- 
(CH 3 ) 3 N+- 


104 


Et- 


n-Bu- 


HO- 


H- 


Ph- 


H- 


7-(CH 3 ) 2 N- i 


105 


Et- 


n-Bu- 


HO- 


H- 


Ph- 


H- 


7- 

CH3SO2NH- 


106 


Et- 


n-Bu- 


HO- 


H- 


Ph- 


H- 


7-Br-CH2- 
CONH- 


107 


n-Bu- 


Et- 


HO- 


H- 


p-n- 
C10H21--O- 
Ph- 


H- 


7-NH2- 


108 


Et- 


n-Bu- 


HO- 


H- 


Ph- 


H- 


7- 

C5H11CONH- 


109 


Et- 


n-Bu- 


HO- 


H- 


p-n- 
C10H21-O- 
Ph- 


H- 


7-NH2- 


110 


Et- 


n-Bu- 


HO- 


H- 


Ph- 


H- 


7-CH 3 CONH- 


111 


n-Bu- 


Et- 


HO- 


H- 


p-HO-Ph- 


H- 


7-NH2- 
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Cp# 


R 3A 


R 3B 


4A 

R 


R 4B 


R 5A 


R 5B 


( R6 )m 




.- .. 














113 


Et- 


n-Bu- 


HO- 


H- 


p-HO-Ph- 


H- 


7-NH2- 


114 


Et- 


n-Bu- 


HO- 


H- 


P-CH3O-PI1- 


H- 


7-NH2- 


115 


n-Bu- 


Et- 


HO- 


H- 


P-CH3O-PI1- 


H- 


7-NH-CBZ 


116 


Et- 


n-Bu- 


HO- 


H- 


P-CH3O-PI1- 


H- 


7-NH-CBZ 


117 


n-Bu- 


Et- 


HO- 


H- 


Ph- 


H- 


7-NH-CBZ 


118 


Et- 


n-Bu- 


HO- 


H- 


Ph- 


H- 


7-NH-CBZ 


119 


Et- 


n-Bu- 


HO- 


H- 


Ph- 


H- 


7-NHC02-t- 
Bu 


120 


n-Bu- 


Et- 


HO- 


H- 


Ph- 


H- 


7-NHC02-t- 
Bu 


121 


Et- 


n-Bu- 


HO- 


H- 


Ph- 


H- 


7-NH2- 


122 


n-Bu- 


Et- 


HO- 


H- 


Ph- ! 


H- 


7-NH2- 


123 


Et- 


n-Bu- 


HO- 


H- 


Ph- 


H- 


7-n-C6Hi3- 
NH- 


124 


n-Bu- 


Et- 


HO- 


H- 


Ph- 


H- 


7-n-C6Hi3- 

XTT.T 

NJri- 




Ft- 




nU- 


n- 


rll- 


TJ 

ri- 


I", 8- 
(CH 3 )3)N+(C 
H 2 CH 2 0) 3 - 


126 


n-Bu- 


Et- 


HO- 


H- 


p-F-Ph- 


H- 


7-NH-CBZ 


127 


n-Bu- 


Et- 


HO- 


H- 


p-F-Ph- 


H- 


7-NH2- 


128 


Et- 


n-Bu- 


HO- 


H- 


p-F-Ph- 


H- 


7-NH-CBZ 


129 


Et- 


n-Bu- 


HO- 


H- 


p-F-Ph- 


H- 


7-NH2- 
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Cp# 


R 3A 


R 3B 


R 4A 


R 4B 


R 5A 


R 5B 


(R 6 ) m 


130 


Et- 


n-Bu- 


HO- 


H- 


Ph- 


H- 


I- Q 

(CH 3 )3N + 
C6H12O- 


















132 


Et- 


n-Bu- 


HO- 


H- 


Ph- 


H- 


8-phthal- 
imidyl- 
C6H12O- 


133 


Et- 


n-Bu- 


HO- 


H- 


Ph- 


H- 


8-n-CioH21- 


134 


Et- 


n-Bu- 


HO- 


H- 


Ph- 


H- 


8-1- 
(C 2 H 4 0) 3 - 


















136 


Et- 


n-Bu- 


HO- 


H- 


Ph- 


H- 


8- HO- 


















138 


n-Bu- 


Et- 


HO- 


H- 


Ph- 


H- 


8- CH3CO2- 


















142 


Et- 


n-Bu- 


H- 


HO- 


H- 


m-CH30-Ph- 


7-CH3S- 


143 


Et- 


n-Bu- 


HO- 


H- 


111-CH3O- 
Ph- 


H- 


7-CH3S- 


144 


Et- 


n-Bu- 


HO- 


H- 


p-F-Ph- 


H- 


7-(N)- 
azetidine 


















262 


Et- 


n-Bu- 


HO- 


H- 


111-CH3O- 
Ph- 


H- 


7-CH3O- 


263 


Et- 


n-Bu- 


H- 


HO- 


H- 


m-CH30-Ph- 


7-CH3O- 


264 


Et- 


n-Bu- 


HO- 


H- 


m-CF3-Ph- 


H- ! 


7-CH3O- 


265 


Et- 


n-Bu- 


H- 


HO- 


H- 


m-CF3-Ph- 


7-CH3O- 


266 


Et- 


n-Bu- 


HO- 


H- 


m-HO-Ph- 


H- 


7-HO- 
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z>3A 
K 


r3B 


4A 

R 




R 5A 


nSB 

R 




267 


Et- 


n-Bu- 


HO- 


H- 


m-HO-Ph- 


H- 


7-CH30- 


268 


Et- 


n-Bu- 


HO- 


H- 


p-F-Ph- 


H- 


7-CH30- 


269 


Et- 


n-Bu- 


H- 


HO- 


H- 


p-F-Ph- 


7-CH30- 


270 


Et- 


n-Bu- 


HO- 


H- 


p-F-Ph- 


H- 


7-HO- 


271 


Et- 


n-Bu- 


HO- 


H- 


111-CH3O- 
Ph- 


H- 


7-Br- 


272 


Et- 


n-Bu- 


H- 


HO- 


H- 


m-CH30-Ph- 


7-Br- 


273 


Et- 


n-Bu- 


H- 


HO- 


H- 


p-F-Ph- 


7-F- 


274 


Et- 


n-Bu- 


HO- 


H- 


p-F-Ph- 


H- 


7-F- 


275 


Et- 


n-Bu- 


H- 


HO- 


H- 


m-CH30-Ph- 


7-F- 


276 


Et- 


n-Bu- 


HO- 


H- 


111-CH3O- 
Ph- 


H- 


7-F- 


277 


Et- 


n-Bu- 


HO- 


H- 


m-F-Ph- 


H- 


7-CH3O- 


278 


Et- 


n-Bu- 


H- 


HO- 


H- 


o-F-Ph- 


7-CH3O- 


279 


Et- 


n-Bu- 


H- 


HO- 


H- 


m-F-Ph- 


7-CH3O- 


280 


Et- 


n-Bu- 


HO- 


H- 


o-F-Ph- 


H- 


7-CH3O- 


2ol 


Et- 


n-Bu- 


HO- 


H- 


p-F-Ph- 


H- 


7-CH3S- 


282 


Et- 


n-Bu- 


HO- 


H- 


p-F-Ph- 


H- 


7-CH3- 


283 


Et- 


n-Bu- 


H- 


HO- 


H- 


p-F-Ph- 


7-CH3- 


284 


Et- 


n-Bu- 


HO- 


H- 


p-F-Ph- 


H- 


7-(N)- 
morpholine j 


285 


Et- 


n-Bu- 


HO- 


H- 


p-F-Ph- 


H- 


7-(N)-pyrroli- 
dine 


286 


Et- 


Et- 


HO- 


H- 


. Ph- 


H- 


7-NH-CBZ- 


287 


Et- 


Et- 


HO- 


H- 


Ph- 


H- 


7-NH2- 
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Cp# 


R 3A 


R3B 


R 4A 


R4B 


R 5A 


R 5B 


(R 6 )m 


288 


CH3- 


CH3- 


HO- 


H- 


Ph- 


H- 


7-NH2- 


289 


n- 
C3H7- 


n- 
C3H7- 


HO- 


H- 


Ph- 


H- 


7-NH2- 


290 


n-Bu- 


n-Bu- 


HO- 


H- 


Ph- 


H- 


7-NH2- 


291 


n-Bu- 


n-Bu- 


HO- 


H- 


Ph- 


H- 


7-NH-CBZ- 


292 


n-Bu- 


n-Bu- 


HO- 


| H- 


p-F-Ph- 


H- 


7-NH2- 


293 


n-Bu- 


n-Bu- 


HO- 


H- 


Ph- 


H- 


7-PhCH2N- 


294 


n-Bu- 


n-Bu- 


HO- 


H- 


Ph- 


H- 


7-(CH 3 )2N- 


295 


Et- 


n-Bu- 


HO- 


H- 


p-I- 
(C 2 H 4 0) 3 - 
Ph- 


H- 


7-NH2- 


296 


Et- 


n-Bu- 


HO- 


H- 


I%P- 
(CH 3 )3N+( 

C2H40) 3 - 
Ph- 


H- 


7-NH 2 - 
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Table 3A 

Bridged Benzothiepines (#101, 112, 131, 135, 137, 139-141) 




389. 




CPD #135 (Example 55) 




CPD #137 (Example 57) 




[906] CPD #139 (Example 58) 



390 




H 3 ' 




CPD #141 (Example 50) 
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[907] Examples 104-9^1 



[908] Using in each instance a method generally described in those of Examples 1 to 72 
appropriate to the substituents to be introduced, including where necessary other 
common synthesis expedients well known to the art, compounds are prepared 
having the structures set forth in Table 4 below. The starting materials illustrated 
in the reaction schemes shown above are varied in accordance with principles of 
organic synthesis well known to the art in order to introduce the indicated 
substituents in the 4- and 5- positions (R 3A , R 3B , R 4A , R 5A ) and in the indicated 
position on the benzo ring (R*). See Table 4 below. 
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Table 4: Alternative compounds #1 f#302-312. 314-430* 




Cpd# 


R5A 


(R & ) m 


302 


p-F-Ph- 




303 


p-F-Ph- 


7-EtS- 


304 


p-F-Ph- 


7-CH3S(OV 


305 


p-F-Ph- 




306 


p-F-Ph- 


7-PhS- 


307 


p-F-Ph- 


7-CH 3 S- 
9-CH 3 S- 


308 


p-F-Ph- 


7-CH 3 0- 
9-CH 3 0- 


309 


p-F-Ph- 


7-Et- 


310 


p-F-Ph- 


7 7 iPr- 


311 


p-F-Ph- 


7-t-Bu- 


312 


p-F-Ph- 


7-(l-pyrazole)- 


314 


m-CH 3 0-Ph 


7-(l-azetidine) 


315 


m-CH 3 0-Ph- 


7-(l-aziridine) 


316 


m-CH 3 0-Ph- 


7-EtS- 


317 


m-CH 3 OPh- 


7-CH 3 S(0)- 
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Cpd# 


R5A 




318 


m-CH 3 0-Ph- 


7-CH 3 S(0) 2 - 


319 


m-CH 3 0-Ph- 


7-PhS- 


ion 


m-Cri3(J-Ph 


7-CH3S- 
9-CH3S- 


321 


m-CH 3 0-Ph 


7-CH30- 
9-CH30- 


322 


m-CH30-Ph 


7-Et- 


323 


m-CH 3 0-Ph 


7-iPr- 


3z4 


pTJ /"\ TYl- 

m-CH3U-Pn 


7-t-Bu- 


325 


p-F-Ph- 


6- CH 3 0- 

7- CH3O- 

8- CH3O- 


326 


p-F-Ph- 


7-(l-azetidine) 
9-CH3- 


327 


p-F-Ph- 


7-EtS- 
9-CH3- 


1 O o 


p-r-Ph- 


7-CH3S(0)- 
9-CH3- 


329 


p-F-Ph- 


7-CH 3 S(0) 2 - 
9-CH3- 


330 


p-F-Ph- 


7-PhS- 
9-CH3- 


j j i 


p-r -r n- 


7-CH3S- 
9-CH3- 


332 

-J ~J jL. 


n-F-Ph- 


9-CH3- 


333 


p-F-Ph- 


7-CH3- 
9-CH3- 



394 



Cpd# 


R5A 


(R 6 )™ 


334 


p-F-Ph- 


7-CH 3 0- 
9-CH 3 0- 


335 


p-F-Ph- 


7-(l -pyrrole) 


336 


p-F-Ph- 


7-(N)N'-methylpiperazine 


337 


p-F-Ph- 


Ph- 


338 


p-F-Ph- 


7-CH 3 C(=CH 2 )- 


339 


p-F-Ph- 


7-cyclpropyl 


340 


p-F-Ph- 


7-(CH 3 ) 2 NHN- 


341 


p-F-Ph- 


7-(N)-azetidine 
9-CH 3 S- 


342 


p-F-Ph- 


7-(N-pyrrolidine) 
9-CH 3 S- 


343 


p-F-Ph- 


7-(CH 3 ) 2 N- 
9-CH 3 S- 


344 


m-CH 3 0-Ph- 


7-(l-pyrazole) 


345 


m-CH 3 0-Ph- 


7-(N)N'-methylpiperazine 


346 


m-CH 3 0-Ph- 


Ph- 


347 


m-CH 3 0-Ph- 


7-CH 3 C(=CH 2 )- 


348 


m-CH 3 0-Ph- 


7-cyclopropyl 


349 


m-CH 3 0-Ph- 


7-(CH 3 ) 2 NHN- 


350 


m-CH 3 0-Ph- 


7-(N)-azetidine 
9-CH 3 S- 


351 


m-CH 3 0-Ph- 


7-(N-pyrrolidine)- 
9-CH 3 S- 


352 


m-CH 3 0-Ph- 


7-(CH 3 ) 2 N- 
9-CH 3 S- 
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Cpd# 


R5A 




353 


m-CH 3 0-Ph- 


6- CH3O- 

7- CH3O- 

8- CH3O- 


354 


m-CH 3 0-Ph- 


7-(l-azetidine) 
9-CH3- 


355 


m-CH30-Ph- 


7-EtS- 

9-CH3- | 


jjO 


m-Crl3U-rn- 


7-CH3S(0)- 
9-CH3- 


357 


m-CH30-Ph- 


7-CH 3 S(0) 2 - 
9-CH3- 


358 


m-CH 3 0-Ph- 


7-PhS- 
9-CH3- 


359 


m-CH30-Ph- 


7-CH3S- 
9-CH3- 


3oU 


m-CH30-Ph- 


7-CH3O- 
9-CH3- 




m-Chl3(J-rn- 


7-CH3- 
9-CH3- 


362 


m-CH 3 0-Ph- 


7-CH3O- 
9-CH3O- 


363 


thien-2-yl 


7-(l-aziridine) 


364 


thien-2-yl 


7-EtS- 


365 


thien-2-yl 


7-CH 3 S(0)- 


366 


thien-2-yl 


7-CH 3 S(0) 2 - 


367 


thien-2-yl 


7-PhS- 


368 


thien-2-yl 


7-CH3S- 
9-CH3S- 
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Cpd# 


R5A 


(RV 


369 


thien-2-yl 


7-CH3O- 
9-CH3O- 


370 


thien-2-yl 


7-Et- 


371 


thien-2-yl 


7-iPr- 


372 


thien-2-yl 


7-t-Bu- 


373 


thien-2-yl 


7-(l-pyrrole)- 


374 


thien-2-yl 


7-CH3O- 


375 


thien-2-yl 


7-CH3S- 


376 


thien-2-yl 


7-(l-azetidine) 


377 


thien-2-yl 


7-Me- 


378 


5-Cl-thien-2-yl 


7-(l-azetidine) 


379 


5-Cl-thien-2-yl 


7-(l-aziridine) i 


380 


5-Cl-thien-2-yl 


7-EtS- 


381 


5-Cl-thien-2-yl 


7-CH 3 S(0)- 


382 


5-Cl-thien-2-yl 


7-CH 3 S(0) 2 - 


383 


5-Cl-thien-2-yl 


7-PhS- 


384 


• i " im cn-z -yi 


7-CH3S- 

9-CH3S- 


385 


5-Cl-thien-2-yl 


7-CH30- 
9-CH30- 


386 


5-Cl-thien-2-yl 


7-Et- 


387 


5-Cl-thien-2-yl 


7-iPr- 


388 


j-t— i-inien-z-yi 


7-t-Bu- 


389 


5-Cl-thien-2-yl 


7-CH3O- 


390 


5-Cl-thien-2-yl 


7-CH3S- 



397 



Cpd# 


RSA 


(R 6 )™ 


391 


5-Cl-thien-2-vl 


7-Me 


392 


thien-2-yl 


7-(l-azetidine) 
9-CH 3 - 


393 


thien-2-yl 


7-EtS- 
9-CH 3 - 




tnien-2-yl 


T /""ITT /"✓""V\ 

7-CH3S(0)- 
9-CH3- 


395 


thien-2-yl 


7-CH 3 S(0) 2 - 
9-CH3- 


396 


thien-2-yl 


7-PhS- 
9-CH3- 




thien-2-yl 


7-CH3S- 
9-CH3- 


J70 


tnien-2-yl 


7-CH3O- 
9-CH3- 




tnien-z-yl 


7-CH3- 
9-CH3- 


400 


thien-2-yl 


7-CH3O- 
9-CH3O- 


401 


thien-2-yl 


7-(l-pyrazrole) 


402 


thien-2-yl 


7-(N)N'-methylpiperazine ! 


403 


thien-2-yl 


Ph- 


404 


thien-2-yl 


7-CH 3 C(=CH 2 )- 


405 


thien-2-yl 


7-cyclpropyl 


i 406 


thien-2-yl 


7-(CH 3 ) 2 NHN- 


407 


thien-2-yl 


7-(N)-azetidine 
9-CH3S- 
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Cpd# 


R 5A 


(R 6 )™ 


; 408 


thien-2-yl 


7-(N-pyrrolidine) 
9-CH3S- 


409 


thien-2-yl 


7-(CH 3 ) 2 N- 
9-CH3S- 


411 


5-Cl-thien-2-yl 


7-(l-pyrazrole) 


412 


5-Cl-thien-2-yl 


7-(N)N'-methylpiperazine 


413 


5-Cl-thien-2-yl 


Ph- 


414 


5-Cl-thien-2-yl 


7-CH 3 C(=CH 2 )- 


415 


5-Cl-thien-2-yl 


7-cyclopropyl 


416 


5-Cl-thien-2-yl 


7-(CH 3 ) 2 NHN- 


417 


5-Cl-thien~2-yl 


7-(N)-azetidine 
9-CH3S- 


418 


5-Cl-thien-2-yl 


7-(N -pyrrolidine)- 
9-CH3S- 


419 


5-Cl-thien-2-yl 


7-(CH 3 ) 2 N- 
9-CH3S- \ 


420 


5-Cl-thien-2-yl 


7-(l-azetidine) 
9-CH3- 


421 


5-Cl-thien-2-yl 


7-EtS- 
9-CH3- 


422 


5-Cl-thien-2-yl 


7-CH 3 S(0)- 
9-CH3- 


423 


5-Cl-thien-2-yl 


7-CH 3 S(0) 2 - 
9-CH3- 




5-CI-thien-2-yl 


7-PhS- 
9-CH3- 


425 


5-Cl-thien-2-yl 


7-CH3S- 
9-CH3- 
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Cpd# 


R5A 






S-ri-thif*n-9 vl 
j-v/i-uiicii-z-yi 








9-CH3- 


497 


j - i - ixu en- z. - y i 


/-^rl3" 






9-CH 3 - 


428 


5-Cl-thien-2-v1 










429 


thien-9-vl 














8-CH30- 


430 


5-Cl-thien-2-yl 


6-CH3O- 






7-CH3O- 






8-CH30- 



[909] Examples 232-1394 

[910] Using in each instance a method generally described in those of Examples 1 to 72 
appropriate to the substituents to be introduced, including where necessary other 
common synthesis expedients well known to the art, compounds are prepared 
having the structures set forth in Table 5-7 below. The starting materials 
illustrated in the reaction schemes shown above are varied in accordance with 
principles of organic synthesis well known to the art in order to introduce the 
indicated substituents in the 4- and 5- positions (R 3A , R 3B , R 4A , R 5A ) and in the 
indicated position on the benzo ring (R 6 ). 
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Table 5 




Prefix 
(FFF.xxx. 


Cpd# 

yyy) 




R5A 

XV 


(R^m 


F101.001 


01 


Ethyl 


Ph- 


7-methyl 




02 


Ethyl 


Ph- 


7-ethyl 




03 


Ethyl 


Ph- 


7-isopropyl 




04 


Ethyl 


Ph- 


7-tert-butyl 




\JD 


jcmyi 


rii- 






06 


Ethyl 


Ph- 


7-OCH3 




07 


Ethyl 


Ph- 


7-0(iso-propyl) 




08 


Ethyl 


Ph- 


7-SCH3 




09 


Ethyl 


Ph- 


7-SOCH3 




10 


ethyl 


Ph- 


7-S0 2 CH 3 




11 


ethyl 


Ph- 


7-SCH2CH3 




12 


ethyl 


Ph- 


7-NH2 




13 


ethyl 


Ph- 


7-NHOH 




14 


ethyl 


Ph- 


7-NHCH3 




15 


ethyl 


Ph- 


7-N(CH 3 )2 




16 


ethyl 


Ph- 


7-N+(CH3)3, 1" 




17 


ethyl 


Ph- 


7-NHC(=0)CH3 




18 


ethyl 


Ph- 


7-N(CH 2 CH 3 )2 




19 


ethyl 


Ph- 


7-NMeCH 2 C0 2 H 




20 


ethyl 


Ph- 


7-N + (Me) 2 CH2C0 2 H, I" 




21 


ethyl 


Ph- 


7-(N)-morpholine 




22 


ethyl 


Ph- 


7-{N)-azetidine 




23 


ethyl 


Ph- 


7-(N)-N-methylazetidinium, I" 




24 


ethyl 


Ph- 


7-(N)-pyrrolidine 
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Prefix 
(FFF.xxx. 


Cpd# 

yyy) 


R 3A =R 3B 


R 5A 


(R 6 )* 




25 


ethyl 


Ph- 


7-(N>N-methyl-pyiTolidinium, I" 




26 


ethyl 


Ph- 


7-(N)-N-methyl-morpholinium, I* 




27 


ethyl 


Ph- 


7-(N>N*-methylpiperazine 




2© 


ethyl 


rn- 


7-(K)-N , -dimethylpiperazinium, I" 




29 


ethyl 


Ph- 


7-NH-CBZ 




30 


ethyl 


Ph- 


7-NHC(0)C5Hn 




31 


ethyl 


Ph- 


7-NHC(0)CH2Br 




32 


ethyl 


Ph- 


7-NH-C(NH)NH 2 




33 


ethyl 


Ph- 


7-(2)-thiophene 














34 


ethyl 


Ph- 


8-methyl 




35 


ethyl 


Ph- 


8-ethyl 




36 


ethyl 


Ph- 


8-iso-propyl 




37 


ethyl 


Ph- 


8-tert-butyl 




38 


ethyl 


Ph- 


8-OH 




39 


ethyl 


Ph- 


8-OCH3 




40 


ethyl 


Ph- 


8-0(iso-propyl) 






einyi 


Pti 

x 11- 






42 


ethyl 


Ph- 


8-SOCH3 




43 


ethyl 


Ph- 


8-SO2CH3 




44 


ethyl 


Ph- 


8-SCH2CH3 




45 


ethyl 


Ph- 


8-NH2 




46 


ethyl i 


Ph- 


8-NHOH 




47 


ethyl 


Ph- 


8-NHCH3 




48 


ethyl 


Ph- 


8-N(CH3)2 




49 


ethyl 


Ph- 








ethyl 


rO- 






51 


ethyl 


Ph- 


8-N(CH2CH3)2 




52 


ethyl 


Ph- 


8-NMeCH2C02H 




53 


ethyl 


Ph- 


8-N + (Me) 2 CH2C02H, I" 




54 


ethyl 


Ph- 


8 -(N)-morpholine 




55 


ethyl 


Ph- 


8-(N>azetidine 




56 


ethyl 


Ph- 


8-(N)-N-methylazetidinium, I" 




57 


ethyl 


Ph- 


8 -(N)-pyrro lidine 




CO 

58 


ethyl 


Ph- 


8-(hO-N-methyl-pyrrolidinium, I" 




59 


ethyl 


Ph- 


8-(N>N-methyl-morpholinium, I" 




60 


ethyl 


Ph- 


8-(N)-N , -methylpiperazine 




61 


ethyl 


Ph- 


8-(>0-N , -dimethylpiperaziiiium, I* 




62 


ethyl 


Ph- 


8-NH-CBZ 
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Prefix 
(FFF.xxx. 


Cpd# 

yyy) 


R 3A =R 3B 


R 5A 


(R^m 




63 


ethyl 


Ph- 


8-NHC(0)C 5 Hn 




64 


ethyl 


Ph- 


8-NHC(0)CH2Br i 




65 


ethyl 


Ph- 


8-NH-C(NH)NH 2 




66 


ethyl 


Ph- 


8-(2)-thiophene 














67 


ethyl 


Ph- 


9-methyl 




68 


ethyl 


Ph- 


9-ethyl 




69 


ethyl 


Ph- 


9-iso-propyl 




70 


ethyl 


Ph- 


9-tert-butyl 




71 


ethyl 


Ph- 


9-OH 




72 


ethyl 


Ph- 


9-OCH3 




73 


ethyl 


Ph- 


9-0(iso-propyl) 




74 


ethyl 


Ph- 


9-SCH3 




75 


ethyl 


Ph- 


9-SOCH3 




76 


ethyl 


Ph- 


9-SO2CH3 




77 


ethyl 


Ph- 


9-SCH2CH3 




78 


ethyl 


Ph- 


9-NH2 




79 


ethyl 


Ph- 


9-NHOH 






etnyi 


pu 


v-jNxi^,ri3 




81 


cixiy 1 


X 11 


y-iN(CM3J2 I 




82 


ethyl 


Ph- 


9-Jvr (CH3)3, 1 




83 


ethyl 


Ph- 


9-NHC(=0)CH3 




84 


ethyl 


Ph- 


9-N(CH 2 CH 3 )2 




85 


ethyl 


Ph- 


9-NMeCH 2 C02H 




86 


ethyl 


Ph- 


9-N + (Me) 2 CH2C02H, P 




87 


ethyl 


Ph- 


9-(N)-morpholine 




88 


ethyl 


Ph- 


9-(N)-azetidine 




89 


ethyl 


Ph- 


9-(N)-N-methylazetidinium, I* 




90 


ethyl 


Ph- 


9-(N)-pyrrolidine 




91 


ethyl 


Ph- 


9-(N)-N-methyl-pyrrolidinium, I" 




92 


ethyl 


Ph- 


9-(N)-N-methyl-morpholinium, I" 




93 


ethyl 


Ph- 


9-(N)-N ' -me thy lpiperazine 




93 


ethyl 


Ph- 


9-(l^-N , -diniethylpiperazinium, I" 




95 


ethyl 


Ph- 


9-NH-CBZ 




96 


ethyl 


Ph- 


9-NHC(0)C 5 Hi 1 




97 


ethyl 


Ph- 


9-NHC(0)CH2Br 




98 


ethyl 


Ph- 


9-NH-C(NH)NH2 




99 


ethyl 


Ph- 


9-(2)-thiophene 
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Prefix 
(FFF.xxx. 


Cpd# 

yyy) 


R 3A =R 3B 


R 5A 


(R 6 )^ 




100 


ethyl 


Ph- 


7-OCH3, 8-OCH3 




101 


ethyl 


Ph- 


7-SCH3, 8-OCH3 




102 


ethyl 


Ph- 


7-SCH3, 8-SCH3 




103 


ethyl 


Ph- 


6-OCH3, 7-OCH3, 8-OCH3 


F101.002 


01 


n-propyl 


Ph- 


7-methyl 




02 


n-propyl 


Ph- 


7-ethyl 




03 


n-propyl 


Ph- 


7-iso-propyl 




04 


n-propyl 


Ph- 


7-tert-butyl 




05 


n-propyl 


Ph- 


7-OH 




uo 


n-propyl 


x n- 






CM 


n-propyi 


pu 


/ -v-'v, iso-prop yi ) 




08 


n-propyl 


Ph- 


7-SCH3 




no 


n-propyi 


r ii- 






1U 


n-propyi 


Ph- 


/ 0^2^1*3 




1 1 
i i 


n-propyi 


Pfl 


/ -0^*12^x13 




12 


n-propyl 


Ph- 


7-NH2 




13 


n-propyl 


Ph- 


7-NHOH 




14 


n-propyl 


Ph- 


7-NHCH3 




15 


n-propyl 


Ph- 


7-N(CH 3 )2 




16 


n-propyl 


Ph- 


7-n+(ch3)3, r 




17 


n-nronvl 


Ph- 


7-NHC(=Q>CHt 




1 o 

10 


n-propyl 


rn- 


7-N(CH2CH3)2 




iy 


n-propyl 


Fn- 


7-NMeCH2C02l : l 




20 


n-propyl 


Ph- 


7-N+ (Me) 2 CH2C02H, I" 




21 


n-propyl 


Ph- 


7-(N)-morpholine 




22 


n-propyl 


Ph- 


7-(N)-azetidine 




23 


n-propyl 


Ph- 


7-(I^-N-memylazetidmiiim, I" 




24 


n-propyl 


Ph- 


7-(N)-pyrrolidine 




25 


n-propyl 


Ph- 


7-(N)-N-methyl-pyrTolidinium, I" 




26 


n-propyl 


Ph- 


7-(^-N-methyl-morpholinium, I" 




27 


n-propyl 


Ph- 


7-(N)-N -methylpiperazine 






n-propyl 


x n- 


7-(N)-N* -dime thy lpiperazinium, I" 




29 


n-propyl 


Ph- 


7-NH-CBZ 




30 


n-propyl 


Ph- 


7-NHC(0)C5Hn 




31 


n-propyl 


Ph- 


7-NHC(0)CH2Br 




32 


n-propyl 


Ph- 


7-NH-C(NH)NH2 




33 


n-propyl j 


Ph- 


7-(2)-thiophene 














34 


n-propyl 


Ph- 


8-methyl 



404 



Prefix 
(FFF.xxx. 


yyy) 


XV 




)m 




35 


n-propyl 


Ph- 


8-ethyl 




36 


n-propyl 


Ph- 


8-iso-propyl 




37 


n-propyl 


Ph- 


8-tert-butyl 




38 


n-propyl 


Ph- 


8-OH 




39 


n-propyl 


Ph- 


8-OCH3 




40 


n-propyl 


Ph- 


8-0(iso-propyl) 




A 1 


n-propyl 


r n- 






42 


n-propyl 


Ph- 


8-SOCH3 




43 


n-propyl 


Ph- 


8-S02CH3 




44 


n-propyl 


Ph- 


8-SCH2CH3 




43 


n-propyl 


rn- 


O XTTJ/* 

o-INrl2 




40 


n-propyl 


rfl- 






47 


n-nroovl 


Ph- 


8-NHCHl 




48 


n-oroovl 


Ph- 






49 


n-propyl 


Ph- 


o-rs 1*^x1373, 1 




50 


n-propyl 


Pn- 


8-NHC(=0)CH3 




51 


n-propyl 


Ph- 


8-N(CH2CH3)2 




52 


n-propyl 


Ph- 


8-NMeCH2C02H 




53 


n-propyl 


Ph- 


8-N + (Me) 2 CH2C02H, I" 




54 


n-propyl 


Ph- 


8-(N)-morpholine 




55 


n-propyl 


Ph- 


8-(N>azetidine 




56 


n-propyl 


Ph- 


8-(N)-N-methylazetidinium, I" 




57 


n-propyl 


Ph- 


8-(N>pyrrolidine 




58 


n-propyl 


Ph- 


8-(N)-N-methyl-pyrrolidinium, I* 




59 


n-propyl 


Ph- 


8-(N)-N-methyl-morpholinium, I" 




60 


n-propyl 


Ph- 


8-(N>N ' -methylpiperazine 




61 


n-propyl 


Ph- 


8-(N)-N'-dimethylpiperazinium, I" 




62 


n-propyl ! 


Ph- 


8-NH-CBZ 




63 


n-propyl 


Ph- 


8-NHC(0)C 5 Hn | 




64 


n-propyl 


Ph- 


8-NHC(0)CH2Br 




65 


n-propyl 


Ph- 


8-NH-C(NH)NH 2 




66 ; 


n-propyl 


Ph- 


8-(2)-thiophene 














67 


n-propyl 


Ph- 


9-methyl 




68 


n-propyl 


Ph- 


9-ethyl 




69 ] 


n-propyl 


Ph- 


9-iso-propyl 




70 


n-propyl 


Ph- 


9-tert-butyl 




71 


n-propyl 


Ph- 


9-OH 




72 


n-propyl 


Ph- 


9-OCH3 



405 



Prefix 
(FFF.xxx. 


Cpd# 

yyy) 


R 3A =R 3B 


R 5A 






73 


n-propyl 


Ph- 


9-0(iso-propyl) 




74 


n-propyl 


rfl- 


y-bCri3 




75 


n-propyl 


Ph- 


9-SOCH3 




76 


n-propyl 


Tit. 

Ph- 


9-SO2CH3 




77 


n-propyl 


Ph- 


9-SCH2CH3 




78 


n-nroovl 


Ph- 


9-NHo 




7Q 




Ph- 






80 


n-propyl 


Ph- 


9-NHCH3 




81 


n-propyl 


Ph- 


9-N(CH3)2 




82 


n-propyl 


Ph- 


9-N + (CH^)^ r 




oo 
oJ 


n-propyl 


rur 


O XTTJ/^ 1 /'— OM^T-T-* 

y-INrlC^— KJ )y^r±2 




84 


n-propyl 


Ph- 


9-N(CH2CH3)2 




85 


n-propyl 


Ph- 


9-NMeCH2C02H 




86 


n-propyl 


Ph- 


9-N + (Me) 2 CH2C0 2 H, I" 




87 


n-propyl 


Ph- 


9-(N)-morpholine 




88 


n-propyl 


Ph- 


9-{N)-a2etidine 




89 


n-propyl 


Ph- 


9-(>0-N-methylazetidinium, I' 




90 


n-propyl 


Ph- 


9-(N)-pyrrolidine 




91 


n-propyl 


Ph- 


9-(7^-N-methyl-pyrrolidinium, I" 




92 


n-propyl 


Ph- 


9-(N)-N-methyl-moipholinium, I" 




93 


n-propyl 


Ph- 


9-(N)-N 1 -methy lpiperazine 




93 


n-propyl 


Ph- 


9-(N)-N ' -dimethylpiperazinium, I" 




95 


n-propyl 


Ph- 


9-NH-CBZ 




96 


n-propyl 


Ph- 


9-NHC(0)C5Hn 




97 


n-propyl 


Ph- 


9-NHC(0)CH2Br 




98 


n-propyl 


Ph- 


9-NH-C(NH)NH2 




99 


n-propyl 


Ph- 


9-(2)-thiophene 














100 


n-propyl 


Ph- 


7-OCH3, 8-OCH3 




101 


n-propyl 


Ph- 


7-SCH3, 8-OCH3 




102 


n-propyl 


Ph- 


7-SCH3, 8-SCH3 




103 | 


n-propyl 


Ph- 


6-OCH3, 7-OCH3, 8-OCH3 


F10L003 


01 


n-butyl 


Ph- 


7-methyl 




02 


n-butyl 


Ph- 


7-ethyl 




03 1 


n-butyl 


Ph- 


7-iso-propyl 




04 I 


n-butyl 


Ph- 


7-tert-butyl 




05 i 


n-butyl 


Ph- 


7-OH 




06 


n-butyl 


Ph- 


7-OCH3 




07 j 


n-butyl 


Ph- 


7-0(iso-propyl) j 



406 



Prefix 
CFFF.xxx. 


Cpd# 

yyy) 


R 3A ==R 3B 


R5A 






AO 

08 


n-butyl 


Ph- 


7-SCH3 




09 


n-butyl 


Ph- 


7-SOCH3 




10 


n-butyl 


Ph- 


7-SO2CH3 




11 


n-butyl 


Ph- 


7-SCH2CH3 






n-butyl 


rh- 


7-NH2 




1 1 


n-butyl 


rn- 


7-NHOH 




14 


n-butyl 


Ph- 






15 


n-butyl 


Ph- 






16 


n-butyl 


Ph- 






17 


n-butyl 


rn- 


7-NHC(=0)CH3 




18 


n-butyl 


Ph- 


7-N(CH 2 CH3)2 




19 


n-butyl 


Ph- 


7-NMeCH2C0 2 H 




20 


n-butyl 


Ph- 


7-N + (Me) 2 CH2C02H, I" 




21 


n-butyl 


Ph- 


7-(N)-morpholine 




22 


n-butyl 


Ph- 


7-(N)-azetidine 




23 


n-butyl 


Ph- 


7-(N>N-methylazetidinium, P 




24 


n-butyl 


Ph- 


7-(N)-pyrrolidine 




25 


n-butyl 


Ph- 


7-(N)-N-methyl-pyrrolidinium, I" 




26 


n-butyl 


Ph- 


7-(N)-N-methyl-morpholinium, I" 




27 ! 


n-butyl 


Ph- 


7-(N)-N '-methylpiperazine 




28 


n-butyl 


Ph- 


7-(N)-N ' -dimethy Ipiperazinium, I" 




29 


n-butyl 


Ph- 


7-NH-CBZ 




30 


n-butyl 


Ph- 


7-NHC(0)C 5 Hn 




31 


n-butyl 


Ph- 


7-NHC(0)CH 2 Br 




32 


n-butyl 


Ph- 


7-NH-C(NH)NH 2 




33 


n-butyl 


Ph- 


7-(2)-thiophene 














34 


n-butyl 


Ph- 


8-methyl 




35 


n-butyl 


Ph- 


8-ethyl 




36 


n-butyl 


Ph- 


8-iso-propyl 




37 


n-butyl 


Ph- 


8-tert-butyl 




38 


n-butyl 


Ph- 


8-OH 




39 


n-butyl 


Ph- 


8-OCH3 




40 


n-butyl 


Ph- 


8-0(iso-propyl) ! 




41 


n-butyl 


Ph- 


8-SCH3 




42 


n-butyl 


Ph- 


8-SOCH3 




43 


n-butyl 


Ph- 


8-SO2CH3 




44 


n-butyl 


Ph- 


8-SCH2CH3 



407 



Prefix 
(FFF.xxx. 


Cpd# 

yyy) 


R 3A =R 3B 


R 5A 








n-butyl 


fD- 


5-INH2 






n-butyl 


r n- 


o-fNritJri 




47 


n-butyl 


Ph- 


8-NHCHi 




48 


n-butyl 


Ph- 


8-NCCHi^ 




49 


n-butyl 


Ph- 


5-in vL.ri3J3, 1 




50 


n-butyl 


Ph- 


8-NHC(=0)CH3 




51 


n-butyl 


Ph- 


8-N(CH 2 CH 3 ) 2 




52 


n-butyl 


Ph- 


8-NMeCH2C02H 




53 


n-butyl 


Ph- 


8-N + (Me) 2 CH2C02H, T 




54 


n-butyl 


Ph- 


8-(N)-morpholine 




55 


n-butyl 


Ph- 


8-(N)-azetidine 




56 


n-butyl 


Ph- 


8-(N>N-methyla2etidinium, I" 




57 


n-butyl 


Ph- 


8-(N)-pyrrolidine 




58 


n-butyl 


Ph- 


8-(N)-N-methyl-pyrrokdinium, I" 




59 


n-butyl 


Ph- 


8-(N)-N-methyl-morpholinium, I" 




60 


n-butyl 


Ph- 


8-(N>N'-methylpiperazine 




61 


n-butyl 


Ph- 


8-(N)-N ' -dimethylpiperazinium, I" 




62 


n-butyl 


Ph- 


8-NH-CBZ 




63 


n-butyl 


Ph- | 


8-NHC(0)C5Hn 




64 


n-butyl 


Ph- 


8-NHC(0)CH 2 Br 




65 


n-butyl 


Ph- 


8-NH-C(NH)NH2 




66 


n-butyl 


Ph- 


8-(2)-thiophene 














67 


n-butyl 


Ph- 


9-methyl 




68 


n-butyl 


Ph- 


9-ethyl 




69 


n-butyl j 


Ph- 


9-iso-propyl 




70 


n-butyl | 


Ph- 


9-tert-butyl 




71 


n-butyl j 


Ph- 


9-OH 




72 


n-butyl 


Ph- 


9-OCH3 




73 


n-butyl 


Ph- 


9-0(iso-propyl) 




74 


n-butyl 


Ph- 


9-SCH3 




75 


n-butyl 


Ph- 


9-SOCH3 




76 


n-butyl 


Ph- 


9-SO2CH3 




77 


n-butyl 


Ph- 


9-SCH2CH3 




78 


n-butyl 


Ph- 


9-NH2 




79 


n-butyl 


Ph- 


9-NHOH 




80 


n-butyl 


Ph- 


9-NHCH3 




81 


n-butyl 


Ph- 


9-N(CH 3 ) 2 



408 



Prefix 

/XT 17 17 v v v 


Cpd# 
YljU. 


R 3A -R 3B 


R5A 






82 


n-butyl 


Ph- 








n-outyi 


PK 

x n- 






O A 

84 


n-butyl 


Ph- 


9-N(CH2CH3)2 




oc 

85 


n-butyl 


Ph- 


9-NMeCH2C02H 




86 


n-butyl 


Ph- 


9-N 4 -(Me) 2 CH2C02H, V 




87 


n-butyl 


Ph- 


9-(N)-morpholine 




88 


n-butyl 


Ph- 


9-(N)-azetidine 




89 


n-butyl 


Ph- 


9-(>0-N-methylazetidiniuni, I" 




90 


n-butyl 


Ph- 


9-(N)-pyrrolidine 




91 


n-butyl 


Ph- 


9-(h0-N-methyl-pyrrolidinium, I* 




92 


n-butyl 


Ph- 


9-(N)-N-methyl-morpholinium, I" 




93 


n-butyl 


Ph- 


9-(N)-N ' -methylpiperazine 




93 


n-butyl 


Ph- 


9-(h0-N'-dimethylpiperazinium, I" 




95 


n-butyl 


Ph- 


9-NH-CBZ 




96 


n-butyl 


Ph- 


9-NHC(0)C5Hn 




97 


n-butyl 


Ph- 


9-NHC(0)CH2Br 




98 


n-butyl 


Ph- 


9-NH-C(NH)NH 2 




99 


n-butyl 


Ph- 


9-(2)-thiophene 














100 


n-butyl 


Ph- 


7-OCH3, 8-OCH3 




101 


n-butyl 


Ph- 


7-SCH3, 8-OCH3 




102 


n-butyl 


Ph- 


7-SCH3, 8-SCH3 




103 


n-butyl 


Ph- 


6-OCH3, 7-OCH3, 8-OCH3 


F101.004 


01 


n-pentyl 


Ph- 


7-methyl 




02 


n-pentyl 


Ph- 


7-ethyl 




03 


n-pentyl 


Ph- 


7-iso-propyl 




04 


n-pentyl 


Ph- 


7-tert-butyl 




05 


n-pentyl 


Ph- 


7-OH 




06 


n-pentyl 


Ph- 


7-OCH3 




07 


n-pentyl 


Ph- 


7-0(iso-propyl) 




08 


n-pentyl 


Till 

Pn- 


7-SCH3 




09 


n-pentyl 


Ph- 


7-SOCH3 




10 


n-pentyl 


Ph- 


7-SO2CH3 




1 1 


n-pentyl 


Ph- 


7-SCH2CH3 




12 


n-pentyl 


Ph- 


7-NH2 




13 


n-pentyl 


Ph- 


7-NHOH 




14 


n-pentyl 


Ph- 


7-NHCH3 




15 


n-pentyl 


Ph- 


7-N(CH 3 )2 



409 



Prefix 
rFFF xxx 

y X M. A ■ A A Am 


Cpd# 

ill? — 


R 3 A==:R 3B 


R 5A 






16 


n-pentyl 


Ph- 


7-N+rcHiK r 




17 


ii-pcmy* 


PK- 






1 o 

18 


n-pentyl 


Ph- 


7-N(CH2CH3>2 






n-pentyl 


Fn- 


7-NMeCH2C02rl 




20 


n-pentyl 


Ph- 


7-N + (Me) 2 CH2C02H, I" 




21 


n-pentyl 


Ph- 


7-(N)-morpholine 




22 


n-pentyl 


Ph- 


7-{N)-azetidine 




23 


n-pentyl 


Ph- 


7-{N)-N-methylazetidinium, I" 




24 


n-pentyl 


Ph- 


7-(N)-pyrrolidine 




25 


n-pentyl 


Ph- 


7-{N)-N-methyl-pyn-olidinium, I" 




26 


n-pentyl 


Ph- 


7-{N)-N-methyl-morpholinium, I" 




27 


n-pentyl 


Ph- 


7-(N)-N ' -methylpiperazine 




Z5 


n-pentyl 


rfl- 


7-(N)-N'-dimethylpiperazinium, I" 




29 


n-pentyl 


Ph- 


7-NH-CBZ 




30 


n-pentyl 


Ph- 


7-NHC(0)C5Hn 




31 


n-pentyl 


Ph- 


7-NHC(0)CH2Br 




32 


n-pentyl 


Ph- 


7-NH-C(NH)NH2 




33 


n-pentyl 


Ph- 


7-(2)-thiophene 














34 


n-pentyl 


Ph- 


8-methyl 




35 


n-pentyl 


Ph- 


8-ethyl 




36 


n-pentyl 


Ph- 


8-iso-propyl 




37 


n-pentyl 


Ph- 


8-tert-butyl 




38 


n-pentyl 


Ph- 


8-OH 




39 


n-pentyl 


Ph- 


8-OCH3 




40 


n-pentyl 


Ph- 


8-0(iso-propyl) 




41 




pv,_ 

JT 11- 






42 


n-pentyl 


Pn- 


8-SOCH3 




43 


n-pentyl 


Ph- 


8-S02CH3 




44 


n-pentyl 


Ph- 


8-SCH2CH3 




45 


n-nentvl 


Ph- 


8-NH2 




46 


n-npntvl 


Ph- 


0 i> nvn 




47 


n-pentyl 


Ph- 


8-NHCH3 




48 


n-pentyl 


Ph- 


8-N(CH 3 ) 2 




49 


n-pentyl 


Ph- 


8-1^(^3)3, 1- 




50 


n-pentyl 


Ph- 


8-NHC(=0)CH 3 




51 


n-pentyl 


Ph- 


8-N(CH 2 CH 3 ) 2 




52 


n-pentyl 


Ph- 


8-NMeCH2C02H 



410 



Prefix 
(FFF.xxx. 


Cpd# 

yyy) 


R 3A =R 3B 


R 5A 






53 


n-pentyl 


Ph- 


8-1^-^)2^2002^1- 




54 


n-pentyl 


Ph- 


8-(N)-morpholine 




55 


n-pentyl 


Ph- 


8-(N)-azetidine 




56 


n-pentyl 


Ph- 


8-(N)-N-methylazetidinium, I" 




57 


n-pentyl 


Ph- 


8-(N>pyrrolidine 




58 


n-pentyl 


Ph- 


8-(N)-N-methyl-pyrrolidinium, I" 




59 


n-pentyl 


Ph- 


8-(N>N-methyl-morpholinium, I" 




60 


n-pentyl 


Ph- 


8-(N)-N'-methylpiperazine 




61 


n-pentyl 


Ph- 


8-(N)-N'-dimethylpiperazinium, I" 




62 


n-pentyl 


Ph- 


8-NH-CBZ 




63 


n-pentyl 


Ph- 


8-NHC(0)C5Hn 




64 


n-pentyl 


Ph- 


8-NHC(0)CH2Br 




65 


n-pentyl 


Ph- 


8-NH-C(NH)NH2 




66 


n-pentyl 


Ph- 


8-(2)-thiophene 














67 


n-pentyl 


Ph- 


9-methyl 




68 


n-pentyl 


Ph- 


9-ethyl 




69 


n-pentyl 


Ph- 


9-iso-propyl 




70 


n-pentyl 


Ph- 


9-tert-butyl 




71 


n-pentyl 


Ph- 


9-OH 




72 


n-pentyl 


Ph- 


9-OCH3 




73 


n-pentyl 


Ph- 


9-0(iso-propyl) 






n-pentyl 


Jrn- 






IS 


n-pentyl 


Ph- 


9-SOCH3 




76 


n-pentyl 


Ph- 


9-SO2CH3 




77 


n-pentyl 


Ph- 


9-SCH2CH3 




78 


ri— r^^ntvl 


Ph- 






79 


LA JJWXlljTJ 


Ph- 






80 


n-pentyl 


Ph- 


9-NHCH3 




81 


n-pentyl 


Ph- 


9-N(CH3)2 j 




82 


n-pentyl 


Ph- 


9-N + (CH3Vi ) r 




83 




x 11- 






O A 

84 


n-pentyl 


Ph- 


9-N(CH2CH3)2 




o c 

85 


n-pentyl 


Ph- 


9-NMeCH2C02H 




86 


n-pentyl 


Ph- 


9-N + (Me) 2 CH2C02H, I" 




87 


n-pentyl 


Ph- 


9-(N)-morpholine 




88 


n-pentyl 


Ph- 


9-(N)-azetidine 




89 


n-pentyl 


Ph- 


9-(N)-N-methylazetidinium, I" 




90 


n-pentyl 


Ph- 


9-(N)-pyrrobdine 



411 



Prefix 
(FFF.xxx. 


Cpd# 
JYY). 


R M =R 3B 


R 5A 






91 


n-pentyl 


ra- 


9-(N)-N-methyl-pyrrolidiniuriri , I" 




92 


n-pentyl 


pt, 
rn- 


9-(N)-N-methyl-morpholimum, I" 




93 


n-pentyl 


PVi 

i n- 


Q-CKTi-U 9 -m f» tfi vln inerazine 

y— ) XN — 111C iUjr li^HJwlw/^iii iw> 




y J 


n-r*f*ntvl 


Ph- 


Q-fN^W'^irnpthvlninera^niiini I" 




AC 


n-pentyl 


PH- 

r n- 


y~\r%iir\*rxj£-i 




9o 


n-pentyl 


pv,_ 






AT 

y / 


n-pentyi 


Ph- 
x 11- 






QO 

yo 


n-pentyl 


pu_ 






yy 


n-penryi 


Ph- 

i u 


Vt h i nnh ene 

7 — ^ ^ J— UX1 V7 fJll w 














i nn 


n-peniyi 


Ph- 

x u— 


7-OCH'* 8-OCHi 




101 


n-pentyl 


Pn- 


7-5>Cri3, 5-UCli3 




102 


n-pentyl 


Ph- 


7-SCH3, 8-SCH3 




103 


n-pentyl 


Ph- 


6-OCH3, 7-OCH3, 8-OCH3 


F 10 1.005 


01 


n-hexyl 


Ph- 


7-methyl 




02 


n-hexyl 


Ph- 


7-ethyl 




03 


n-hexyl 


Ph- 


7-iso-propyl 




04 


n-hexyl 


Ph- 


7-tert-butyl 




05 


n-hexyl 


T»1_ 

Pn- 


7-OH 






n— hexyl 


Ph- 


7-OCH3 




07 


n-hexyl 


Ph- 


7 -Of iso-DroDvl i 




08 


n-hexyl 


Ph- 


7-SCH3 




09 


n-hpYvl 


Ph- 


7-SOCH3 




10 


n-hexyl 


Ph- 






1 1 


n-hpYvl 


Ph- 


7-SCHoCH^ 




12 


n-hexyl 


Ph- 


7-NH2 




13 


n-hexyl 


Ph- 


7-NHOH 




14 


n-hexyl 


Ph- 


7-NHCH3 




15 


n-hexyl 


Ph- 


7-N(CH 3 )2 




16 


n-hexyl 


Ph- 


7-N+(CH 3 ) 3 , T 




17 


n-hexyl 


Ph- 


7-NHC(=0)CH3 




1 ft 

1 o 


ii- lie Ay i 


Ph- 






10 

i y 


n-hexyl 


Ph- 


/ — l^tlVXGv^XXy ^»V/ ,/XX 






n-hexyl 


Ph 
fir 


7->r (Me)2CH2C02H, I 




21 


n-hexyl 


Ph- 


7-(N)~ mor Pholine 




22 


n-hexyl 


Ph- 


7-(N)-azetidine 




23 


n-hexyl 


Ph- 


7-(hO-N-methylazetidiniiim, I" 




24 


n-hexyl 


Ph- 


7-(N)-pyrrolidine 
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Prefix 
(FFF.XXX. 


Cpd# 

yyy) 


R 3 A==R 3B 


R5A 


(R*)m 




25 


n-hexyl 


PK 

ru- 


7-(N)-N-methyl-pvrrolidinium, I" 




26 


n-hexyl 


nt. 

rn- 


7-(N)-N-methyl-morpholinium, I" 




27 


n-hexyl 


rn- 


/-(IN)-in -meinyipiperazine 




Oft 


n-hexyl 


Ph- 


/-(N)-N -uimeinyipiperazmiuni, i j 




29 


n-hexyl 


Par 


7-NH-LdZ 




30 


n-hexyl 


Pn- 


7-NHC((J)C5ril J 




31 


n-hexyl 


Ph- 


7-NHC(0)CH2Br 




32 


n-hexyl 


Ph- 


7-NH-C(NH)NH2 




33 


n-hexyl 


Ph- 


7-(2)-thiophene 














34 


n-hexyl 


Ph- 


8-methyl 




35 


n-hexyl 


Ph- 


8-ethyl 




36 


n-hexyl 


Ph- 


8-iso-propyl 




37 


n-hexyl 


Ph- 


8-tert-butyl 




38 


n-hexyl 


rn- 


o-UH 




1Q 


ii— liCAjr i 


Ph- 


8-OCH3 




4ft 


U-llCAyl 


Ph- 


R-Of i <*fi-nronvl^ 




41 


n-hexyl 


Ph- 


8-SCH3 




40 


n-hexyl 


Ph- 

r n- 






*f D 


n-hexyl 


Pti- 
x n- 


0 - d v_/2^-'- n 3 




AA 


n-hexyl 








45 


n-hexyl 


Ph- 


8-NH2 




46 


n-hexyl 


Ph- 


8-NHOH 




47 


n-hexyl 


Ph- 


8-NHCH3 




48 


n-hexyl 


Ph- 


8-N(CH 3 )2 




49 


n-hexyl 


Ph- 


8-N+(CH 3 ) 3 , r 




50 


n-hexyl 


Ph- 


8-NHC(=0)CH 3 






n-hexyl 


Ph- 








n~ hexyl 


Ph- 


8-NMeCHo COoH 




53 


n-hexyl 


Pn- 


8-N + (Me)2CH2C02H, I" 




54 


n-hexyl 


Ph- 


8-(N)-morpholine 




55 


n-hexyl 


rn- 


8-(N )-azetidine 




56 


n-hexyl 


rn- 


8-(N>N-methyla2etidinium, I" 




57 


n-hexyl 


rh- 


8-(N)-pyrrohdine 




Do 


n-hexyl 


r D- 


8-(N)-N-methyl-pyrrolidinium, I* 




59 


n-hexyl 


Ph- 


8-(N)-N-methyl-morpholininm, I" 




60 


n-hexyl 


Ph- 


8-(N)-N ' -me thy lpiperazine 




61 


n-hexyl 


Ph- 


8-{NVN'-dimethylpipera2iniiim, I" 




62 


n-hexyl 


Ph- 


8-NH-CBZ 
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Prefix 
(FFF.xxx. 


Cpd# 

yyy) 


R 3A =R 3B 


R 5A 


(R 6 )* 




63 


n-hexyl 








64 


n-hexyl 


Pn- 






65 


n-hexyl 


Ph- 


8-NH-C(NH)NH2 




66 


n-hexyl 


Ph- 


8-(2)-thiophene 














67 


n-hexyl 


Ph- 


9-methyl 




68 


n-hexyl 


Ph- 


9-ethyl 




69 


n-hexyl 


Ph- 


9-isopropyl 




70 


n-hexyl 


Ph- 


9-tert-butyl 




71 


n-hexyl 


x n- 








n-hexyl 


Ph- 


9-OCH3 






n-hexyl 


Ph- 


9 -O(iso-propyl) 




74 


n-hexyl 


Ph- 


9-SCH3 




75 


n-tif*w1 

II llvAjr l 


Ph- 


9-SOCH3 




76 


n-hexyl 


Ph- 


9-SO2CH3 




77 


n-hexyl 


Ph- 


9-SCH2CH3 




78 


n-hexyl 


Ph- 


9-NH 2 




79 


n-hexyl 


Ph- 


9-NHOH ! 




80 


n-hexyl 


Ph- 


9-NHCH3 




81 


n-hexyl 


Ph- 


9-N(CH 3 ) 2 




82 


n-hexyl 


Ph- 


9-N + (CH 3 ) 3 , r 




83 


n-hexyl 


Ph- 


9-NHC(=0)CH3 




84 


n-hexyl 


Ph- 


9-NCCH7CH^)? 




OJ 


n-hexyl 


Ph- 


9-NM eCRo COiH 




86 


n-hexyl 


rn- 


9-N + (Me)2CH2C02H, I" 




87 


n-hexyl 


Ph- 


9-(N)-morpholine 




o o 

88 


n-hexyl 


r>t, 

rn- 


y-(JN )-azeudine 




on 

89 


n-hexyl 




9-(N)-N-methylazetidinium, I" 




90 


n-hexyl 


r n- 


9-(N)-pyrrolidine 




y 1 


n-hexyl 


rH- 


9-(N)-N-methyl-pyrrolidinium, I" 




yz 


n-hexyl 


rn* 


9-(TST)-N-methyl-morpholiiiium, I" 






n-hexyl 


r n- 


9-(N)-N' -methylpiperazuie 




93 


n-hexyl 


Ph- 


9-(7 s *T)-N * -dimethy lpiperazmium, I" 




yj 


n-hexyl 


iD* 


Q XJTJ pp7 

y-iNri-v^oz- 1 




96 


n~ hexyl 


Ph- 


9-NHCfOiC<;Hi 1 




97 


n-hexyl 


Ph- 


9-NHC(0)CH2Br 




98 


n-hexyl 


Ph- 


9-NH-C(NH)NH2 




99 


n-hexyl 


Ph- 


9-(2)-thiophene 
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Prefix 

fur P Mi M mm ml MM 


Cpd# 

yyy) 


R = R 


R 5A 






1 \J\J 


n-nexyi 


Ph- 


7-OCH3, 8-OCH3 




t A 1 

101 


n-hexyl 


PK 
r n- 


8-OCHl 




102 


n-hexyl 


Ph- 






103 


n-hexyl 


x n- 


nru-j 7-OCH-* 8-OCHi 


F101.006 


01 


iso-propyl 


Ph- 


7-methyl 




02 


iso-propyl 


rll- 


/-etnyi 




03 


isopropyl 


Fn- 


7-iso-propyl 






iso-propyi 


Ph- 


7-tert-butvl 




05 


iso-propyl 5 


Ph- 


7-OH 




06 


iso-propyl 


Ph- 


7-OCH3 




07 


iso-propyl 


Ph- 


7-0(iso-propyl) 




08 


iso-propyl 


Ph- j 


7-SCH3 




09 


iso-propyl 


Ph- j 


7-SOCH3 




10 


iso-propyl 


Ph- 


7-SO2CH3 




11 


iso-propyl 


Ph- 


7-SCH2CH3 




12 


iso-propyl 


Ph- 


7-NH2 




13 


iso-propyl 


Ph- 


7-NHOH 




14 


iso-propyl 


Ph- 


7-NHCH3 




15 


iso-propyl 


Ph- 


7-N(CH 3 ) 2 




16 


iso-propyl 


Ph- 


7-N+(CH3)3, 1" 




17 


iso-propyl 


Ph- 


7-NHC(=0)CH3 




18 


iso-propyl 


Ph- 


7-N(CH 2 CH3)2 




19 


iso-propyl 


Ph- 


7-NMeCH2C02H 




20 


iso-orotwl 


Ph- 


/-rN ^lV!C^ i /V^XX^\»*V/^l.lj 1 




o i 


iso-propyl 


pv> 
in- 


/-^rN J-IXIOI pinjiiuc 




22 




Ph- 


7-(N)-azetidine 






i Qrv-rwrvn vl 


Ph- 


/-\in ^-iN-ineiiiyiazeuuixuuiii, 1 






loU JJ1 \j\jyi 


Ph- 


7-(N) -pyrrolidine 




9^ 


i&u lji vjjj y i 


Ph- 


/-^in j-iN-meinyi-pyiTonQiiuuiii, 1 




96 


imj— y)i vj^jy i 


Ph- 


7-(N)-N-niethyl-rnorpholiniuni, I" 




97 


ISO- propyl 


Ph- 


7-fNi-N '-methvlnioerazine 




28 


iso-propyl 


Ph- 


7-/'T4Y-N , -rHmpthvloineraziniiiiTi I*" ' 




90 


lbo-propyi 


Ph- 

A 11— 


7-NH-CBZ 




in 


i5>o-propy i 


Ph- 
i u- 


7-NHCCOiC-sHi i 




.> i 


• 0^1_1*\*r/"\*fWf 1 

iao-pi upy 1 


Ph- 


7-NHC(0)CH2Br 




32 


iso-propyl 


Ph- 


7-NH-C(NH)NH2 




33 


iso-propyl 


Ph- 


7-(2)-thiophene 














34 


iso-propyl 


Ph- 


8-methyl 
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Prefix 
i (FFF.xxx. 


Cpd# 

yyy) 


R 3A = R 3B 


R 5A 


(R 6 )* 




35 


iso-propyl 


Ph- 


8-ethyI 




36 


iso-propyl 


Ph- 


8-iso-propyl 




37 


iso-propyl 


Ph- 


8-tert-butyl 




38 


iso-propyl 


rn- 


Q ATT 




iq 

y? 


iso-propyi 


Ph- 


8-OCH^ 








Ph- I 


8 -O^ i v»-nroo vH 




41 


iso-propyl 


Ph- 


8-SCH3 




A*) 
HZ 


l»*>-pi KJ^fyl 


Ph- 


8-SOCHl 






i c r\— n TWO\/l 


Ph- 


8-S02CH3 




AA 

*T*T 


i crwnrf^n vl 


Ph- 


8-SCH2CH3 




45 


iso-propyl 


Ph- 


8-NH2 




46 


iso-propyl 


Ph- 


8-NHOH 




47 


iso-propyl 


Ph- | 


8-NHCH3 




48 


iso-propyl 


Ph- 


8-N(CH 3 )2 




49 


iso-propyl 


Ph- 


8-N*(CH 3 ) 3 , T 




50 


iso-propyl 


Ph- 


8-NHC(=0)CH3 




^ i 
j i 


iso-propyi 


PH- 

x Or 


o-iN(tn2tn3;2 






iso-propyl 


Ph 

r n- 






53 


iso-propyl 


Ph- 


8-N + (Me) 2 CH2C02H, I* 




54 


iso-propyl 


Ph- 


8-(N)-morpholine 




55 


iso-propyl 


Ph- 


8-(N)-azetidine 




56 


iso-propyl 


Ph- 


8-(h0-N-methylazetidinium, I* 




57 


iso-propyl 


Ph- 


8-(N>pyrrohdine 




58 


iso-propyl 


Ph- 


8-{>0-N-methyl-pyiToUdiniiim, I" 




59 


iso-propyl 


Ph- 


8-(N)-N-methyl-moipholinium, I" 




60 


iso-propyl 


Ph- 


8-(N)-N * -methylpiperazine 




t> i 




Ph- 


8-(^-N'-dimethylpiperazinium, I" 




62 


iso-propyl 


rn- 


o-NH-CBZ 




63 


iso-propyl 


Pn- 


8-NHC(0)C5Hi J 




64 


iso-propyl 


Ph- 


8-NHC(0)CH2Br 




65 


iso-propyl 


Ph- 


8-NH-C(NH)NH2 




66 


iso-propyl 


Ph- 


8-(2)-thiophene ! 














67 


iso-propyl 


Ph- 


9-methyl 




68 


iso-propyl 


Ph- 


9-ethyl 




69 


iso-propyl 


Ph- 


9-iso-propyl 




70 


iso-propyl 


Ph- 


9-tert-butyl 




71 


iso-propyl 


Ph- 


9-OH 




72 


iso-propyl 


Ph- 


9-OCH3 
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Prefix 


Cpd# 


R 3A =R 3B 


R 5A 






73 


iso-propyl 


Ph- 


9-0(iso-propyl) 




74 


iso-propyl 


Ph- 


9-SCH3 




75 


iso-propyl 


Ph- 


9-SOCH3 




76 


iso-propyl 


Ph- 


9-SO2CH3 




77 


iso-propyl 


Ph- 


9-SCH2CH3 




78 


iso-propyl 


Ph- 


9-NH2 




79 


iso-propyl 


Ph- 


9-NHOH 




80 


iso-propyl 


Ph- 


9-NHCH3 




81 


iso-propyl 


Ph- 


9-N(CH3)2 




82 


iso-propyl 


Ph- 


9-n+(ch3)3, r 




83 


iso-propyl 


Ph- 


9-NHC(=0)CH3 




84 


iso-propyl 


Ph- 


9-N(CH2CH3)2 




85 


iso-propyl 


Ph- 


9-NMeCH2C02H 




86 


iso-propyl 


Ph- 


O-T^fMe^oCHoCOoH I" 

J7 X^t ^LVX.^J£\^M.X£\^\-*£lXy X. 




5 / 


iso-propyi 


Ph- 


O-fN^-rnorrYholine 

~ f XXlSJX ^XXKfXXXXS* 




88 


iso-propyl 


Ph- 


9-(N)-azetidine 




89 


iso-propyl 


Ph- 


0-n^\-N-methv1a7etidiniurn I" 




90 


iso-propyl 


Ph- 


9-(N)-pyrrolidine 




91 


iso-propyl 


Ph- 


Q_/>J^_^.tTip.thv1-nvTTr)lifliniuiTi I~ 

' ^11 iUvUijfi y/ y x 1 \jxx\x iimiui) x 




92 


iso-propyl 


Ph- 


Q-fNTV-N-methvl-TTioTT^Holiniurri T~ 

7— 1^1 JXlt/li-ljr l lilUi ^/u.\ji.ixxi lAXA-i j x 




93 


iso-propyl 


Ph- 


9-(N)-N ' -methylpiperazine 




93 


iso-propyl 


Ph- 


9-(N)-N > -dimethylpiperazinium, I" 




95 


i <if>-nron vl 


Ph- 


9-NH-CBZ 




~u 


i crv- ntTtt^vl 
vyy l 


Ph- 


9-NHC^O^C^Hi 1 




97 


i Qrv-r\ror\vl 


Ph- 


9-NHCfO , iCH9Br 








Ph- 


9-NH-CrNH^NH? 






i crv— nror\\/l 


Ph- 


9-( 2 Vthioohene 














100 


i^o-nronvl 


Ph- 


7-OCH3, 8-OCH3 




1 Al 


iso-propyl 


x n- 


/ -0^x13 > O-WX13 




102 


iso-propyl 


Ph- 


7-SCH3, 8-SCH3 




103 


iso-propyl 


nt. 

rn- 


0-UC-rl3» /-w^xl3, o-^Vj13 


F101.007 


01 


iso-butyl 


Ph- 


7-methyl 




02 


iso-butyl 


Ph- 


7-ethyl 




AT 

U3 


iso-butyl 


rfl- 


7 -iso-propyl 




04 


iso-butyl 


Ph- 


7-tert-butyl 




05 


iso-butyl 


Ph- 


7-OH 




06 


iso-butyl 


Ph- 


7-OCH3 




07 


iso-butyl 


Ph- 


7-0(iso-propyl) 
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Prefix 
(FFF.xxx. 


Cpd# 

yyy) 


R 3A =R 3B 


R5A 






OR 


i crv.n1 1 

iso-Duiyi 


Ph. 

A MM 


7-SCH3 




AA 

09 


iso-butyl 


r'n- 


7 fzcicvit 




10 


iso-butyl 


ril- 


/-oVy2^-'"3 




11 


iso-butyl 


rD- 


/-o\^xi2^-'-"-3 




12 


iso-butyl 


Ph- 


7-NH2 




13 


isobutyl 


Ph- 


7-NHOH 




14 


iso-butyl 


Ph- 


7-NHCH3 




15 


iso-butyl 


Ph- 


7-N(CH 3 ) 2 




16 


iso-butyl 


Ph- 


7-N+ (CH 3 ) 3 , r 




1 7 


■icru-Kntvl 

AotJ— U U I jr 1 


Ph- 


7-NHC(=0)CHt 




18 


iso-butyl 


Fn- 


7-N(CH2CH 3 )2 




19 


iso-butyl 


rn- 


7-NMeCxl2^^-'2-" 




20 


iso-butyl 


Ph- 


7-N + (Me) 2 CH2C02H, V 




21 


iso-butyl 


Ph- 


7-{N)-morpholiiie 




22 i 


iso-butyl 


Ph- 


7-{N)-azetidine 




23 


iso-butyl 


Ph- 


7-(N)-N-methylazetidinium, I" 




24 


iso-butyl 


Ph- 


7-(N)-pyrrolidiiie 




25 


iso-butyl 


Ph- 


7-(N)-N-methyl-pyrrolidinium, I" 




26 


iso-butyl 


Ph- 


7-(N)-N-methyl-morpholinium, I" 




27 


iso-butyl 


Ph- 


7-(N)-N' -methylpiperazine 




Zo 


iso-butyl 


rfl- 


7-(^-N , -dimethylpiperazinium, I" 




29 


iso-butyl 


Ph- 


7-NH-CBZ 




30 


iso-butyl 


Ph- 


7-NHC(0)C5Hn 




31 


iso-butyl 


Ph- 


7-NHC(0)CH2Br 




32 


iso-butyl 


Ph- 


7-NH-C(NH)NH2 




33 


iso-butyl 


Ph- 


7-(2)-thiophene 














34 


iso-butyl 


Ph- 


8-methyl 




35 


iso-butyl 


Ph- 


8-ethyl l 




36 


iso-butyl 


Ph- 


8-iso-propyl 




37 


iso-butyl 


Ph- 


8-tert-butyl 




38 


iso-butyl 


Ph- 


8-OH 




39 


iso-butyl 


Ph- 


8-OCH3 




4U 


iso-butyl 


rn- 


s-U(iso-propyl ) 




41 


iso-butyl 


Ph- 


8-SCH3 




42 


iso-butyl 


Ph- 


8-SOCH3 




43 


iso-butyl 


Ph- 


8-SO2CH3 




44 


iso-butyl 


Ph- 


8-SCH2CH3 



418 



Prefix 
(r rr.XXX. 


Cpd# 
YYzl 


R 3A =R 3B 


R5A 






45 


iso-butyl 


Ph- 


8-NH2 




46 


iso-butyl 


Ph- 


8-NHOH 




47 


iso-butyl 


Ph- 


8-NHCH3 




48 


iso-butyl 


Ph- 


8-N(CH 3 ) 2 J 




49 


iso-butyl 


Ph- 


8-N + (CH 3 ) 3 ,I- 




50 


iso-butyl 


Ph- 


8-NHC(=0)CH3 




51 


iso-butyl 


Ph- 


8-N(CH 2 CH3)2 \ 




52 


iso-butyl 


Ph- 


8-NMeCH2C02H j 




53 


iso-butyl 


Ph- 


8-i^(Mei?CH?CO?H, I" 








Ph- 


fi ./N\-m nm ho line 

0 \ x j ixxvjjl yjxi\j uiiv 




55 


iso-butyl 


Ph- 


8-(N)-azetidine 




56 


iso-butvl 


Ph- 


8_rNA-lsI-TTiPtHvlay^tifliTiiurii T~ 

O — UlClUjf AfXX^I IVIIIIIUUI; X 




57 


iso-butvl 


Ph- 


8 -(NVpyrrolidine 




58 


iso-butvl 


Ph- 


Q /XT\_"KT_rri^»tVi\/1_r»\7TT'r\1i HttiiiiTTi T~ 
O— |iN/— AN lilCUiyi "|Jjrii vJiiLiixiiuiii, x 




S9 


i«so-hntv1 

lo v/^ w u i y x 


Ph- 


O-^iN^lN-lUCLUyi-lllOipilU 11111 Ulll, x 




Aft 


t c n- hi 1 tvl 
lovJ-UUljrl 


Ph- 


8-(N)-N* -methylpiperazine 




61 


iso-butyl 


Ph- 


8-(N)-N * -diraethylpipera 7i*n i um , I" 






lso-Duiyi 


Ph- 

X 11 


8-NH-CBZ 

O I'll \—rXJ M—t 






lso-Duiyi 


Ph- 






64 


iso-butyl 


rn- 






65 


iso-butyl 


Ph- 


8-NH-C(NH)NH 2 




66 


iso-butyl 


Ph- 


8-(2)-thiophene 














67 


iso-butyl 


Ph- 


9-methyl 




68 


iso-butyl 


Ph- 


9-ethyl 




69 


iso-butyl 


Ph- 


9-iso-propyl 




70 


iso-butyl 


rD- 


O tort V\ii+*rl 




71 


iso-hutvl 


Ph- 


9-OH 




72 


iso-butyl 


Ph- 


9-OCH3 




73 


iso-butyl 


Ph- 


9-0(iso-propyl) 




74 


iso-butyl 


Ph- 


9-SCH3 




75 


iso-butyl 


Ph- 


9-SOCH3 




76 


iso-butyl 


Ph- 


9-SO2CH3 




77 


iso-butyl 


Ph- 


9-SGH2CH3 




78 


iso-butyl 


Ph- 


9-NH2 




79 


iso-butyl 


Ph- 


9-NHOH 




80 


iso-butyl 


Ph- 


9-NHCH3 




81 


iso-butyl 


Ph- 


9-N(CH 3 ) 2 



419 



Prefix 
(FFF.xxx. 


Cpaff 
yyy) 


±v — K. 








82 


iso-butyl 


Ph- 


9-1^(^3)3,1- 




83 


iso-butyl 


Ph- 


9-NHC(=0)CH3 




84 


iso-butyl 


Ph- 


9-N(CH 2 CH 3 ) 2 




85 


iso-butyl 


Ph-' 


9-NMeCH2C02H 




oO 


1 0 1 fx/I 


Ph- 


y-JN (jvie^2^«2^'^'2 n > 1 




87 


iso-butyl 


rn- 


y-(iN ^-morpnoune | 




QQ 
OO 


iso-Duiyi 


Ph- 

X 11 






CO 


iso-ouiyi 


Ph- 


y-(N)-N-metnyiazeuoanium, 1 




on 
yu 


ion «nf~»7l 

iso-Duiyi 


Ph- 


9-fh^nvrroUdine 




y i 


iso-Duiyi 


Ph- 


y-(N/-iN-nietiiyi-pyrroiiQiniiun, 1 




yz 


iso- ouiy i 


Ph- 

X 11 


y-( N }-N -metnyi-niorpno 1 1 n 1 um , 1 




Ol 

yj 


iso- ouiy i 


Ph- 

1 U" 


Q-/"Wi- NT * -me th vlninerazine 




93 


iso-butyl 


Ph- 


O-TNT^-N'^imetlivloioeraziniuni I" 




o^ 

yD 


iso-Duiyi 


Ph- 

x 11— 


9-NH-CBZ 




yo 


iso-Duiyi 


Ph- 

A 11— 


9-NHCCOiC<;Hi 1 




07 

y / 


iso- ouiy 1 


1 11 


9-NHCfOiCHoBr 




OS 

yo 


iso-Duiyi 


Ph- 
i 11 


Q-NH-CfNHiNHo 

/ III! V'^lll A yllll^ 




OO 

yy 


iso- ouiy 1 


1 11 


7— ^^^Z" till VJJJ Alt' lit- 
















lso-ouiyi 


Ph- 
X 11 






101 


iso-butyl 


Ph- 


7-SCH3, 8-OCH3 




102 


iso-butyl 


Ph- 


7-SCH3, 8-SCH3 




103 


iso-butyl 


Ph- 


6-0CH3 , 7-OCH3 , 8-OCH3 ; 


F101.008 


01 


iso-pentyl 


Ph- 


7-methyl 




02 


iso-pentyl 


Ph- 


7-ethyl 




03 


iso-pentyl 


Ph- 


7-iso-propyl 




04 


iso-pentyl 


Ph- 


7-tert-butyl 




Vj 


iso-pentyl 


Ph 

r n- 


/-Un 




06 


i woentvl 


Ph- 


7-OCH3 




07 


iso-pentyl 


Ph- 


7-0(iso-propylJ 




08 


iso-pentyl 


Ph- 


7-SCH3 




09 


iso-pentyl 


Ph- 


7-SOCH3 I 




10 


iso-pentyl 


Ph- 


7-SO2CH3 




11 


iso-pentyl 


Ph- 


7-SCH2CH3 i 




12 


iso-pentyl 


Ph- 


7-NH2 




13 


iso-pentyl 


Ph- 


7-NHOH 




14 


iso-pentyl 


Ph- 


7-NHCH3 




15 


iso-pentyl 


Ph- 


7-N(CH 3 )2 



420 



Prefix 

Ih'h 'K XXX. 


Cpd# 
wv) 


R 3A = R 3B 


R 5A 






16 


iso-pentyl 


Ph- 


7-N*(CH 3 )3> I" 




17 


icry_nMltvl 


Ph- 


7-NHC(=0)CH3 




1 ft 
15 


iso-pentyl 


Ph- 






1 0 ' 


iso-peniyi 


Ph- 


7-NMeCH^ CO^H 




20 


iso-pentyl 


rn- 


7-N + (Me)2CH2C02H, I" 




21 


iso-pentyl 


Ph- 


7-(N)-morpholine 




22 


iso-pentyl 


T>1, 

rn- 


/-(Nj-azeuuine 




23 


iso-pentyl 


rn- 


7-(N>N-methylazetidinium, I* 




24 


iso-pentyl 


r>v» 
rfl- 


/-(IN )-pyrroiiaine 




25 


iso-pentyl 


rn- 


7-(N)-N-methyl-pyrrobdinium, I 




26 


iso-pentyl 


Ph- 


7-(N)-N-methyl-morpholinium, I" 




27 


iso-pentyl 


Ph- 


7-(N)-N , -methylpiperazine 




28 


iso-pentyl 


rD- 


7-(N)-N -dimethylpiperazinium, I 




29 


iso-pentyl 


Ph- 


7-NH-CBZ 




30 


iso-pentyl 


Ph- 


7-NHC(0)C5Hn 




31 


iso-pentyl 


Ph- 


7-NHC(0)CH2Br 




32 


iso-pentyl 


Ph- 


7-NH-C(NH)NH 2 




33 


iso-pentyl 


Ph- 


7-(2)-thiophene 














34 




so-pentyl 


Ph- 


8-methyl 




35 


i 


so-pentyl 


Ph- 


8-ethyl 




36 




so-pentyl 


Ph- 


8-iso-propyl j 




37 




so-pentyl 


Ph- 


8-tert-butyl 




38 




so-pentyl 


Ph- 


8-OH 








so-pentyl 


rn- 






40 


i 


so-pentyl 


rfl- 


8-0(iso-propyl) 




41 




so-pentyl 


Ph- 


8-SCH3 




42 




iso-pentyl 


rn- 






43 




iso-pentyl 


rn- 






44 




iso-pentyl 


rn- 


O O /~*T T — rf^iT ¥ - 

5-oCri2Crl3 




45 




iso-pentyl 


Ph- 


8-NH2 




46 




iso-pentyl 


Ph- 


8-NHOH 




47 




iso-pentyl 


Ph- 


8-NHCH3 




48 




iso-pentyl 


Ph- 


8-N(CH 3 ) 2 




49 




iso-pentyl 


Ph- 


8-N^(CH 3 )3, r 




50 




iso-pentyl 


Ph- 


8-NHC(=0)CH3 




51 




iso-pentyl 


Ph- 


8-N(CH2CH3)2 




52 




iso-pentyl 


Ph- 


8-NMeCH2C02H 



421 



Prefix 
(FFF.xxx. 


Cpd# 

.yyy) 


R 3 A==R 3B 


R5A 


(R*)m 




53 


iso-pentyl 


PW 


8-N r {Me)2CH2C02«, 1 




54 


iso-pentyl 


Ph- 


8-(N)-morpholine 




55 


iso-pentyl j 


ra- 


O-^IN ) aZA£> llU-lilC i _ 




5o 


iso-pentyl 


pt, 
* n- 


8-(N)-N-methylazetidinium, I" 




57 


iso-pentyl 


pu 

x 11— 


8 _/"WV-n vrrr»l i H i n f* 
o^in /-pyi i uuuiiiv 




JO 


iso-pentyl 


i n- 


8-(N)-N-methyl-pyrroUdinium s I" 






iso-pentyl 


Ph 


8-(NVN-methyl-morpholinium, I" 




ou 


iso-pentyl 


PK_ 


O \ 1^1 y — HlOtlljf l|JljJW* (1**11 t\s 




61 


iso-pentyl 


Ph- | 


R-rNA-N* ^impthvlnineraziniiiiXL I" 




oz 


lso-peniyi 


pu 

JT 11- 


R-NH-CBZ 




Oj 


iso-peniyi 


Ph- 
i 11— 






64 


iso-pentyl 


Ph- 


8-NHC(0)CH2Br 




65 


iso-pentyl 


Ph- 


8-NH-C(NH)NH2 




66 


iso-pentyl 


Ph- 


8-(2)-thiophene 














67 


iso-pentyl 


Ph- 


9-methyl 




68 


iso-pentyl 


Ph- 


9-ethyl 




69 


iso-pentyl 


Ph- 


9-iso-propyl 




70 


iso-pentyl 


Ph- 


9-tert-butyl 




71 


iso-pentyl 


pi% 
rn- 








i cr\— nf*ntA/1 
i&cr^pviiijri 


Ph- 


9-OCH3 




71 


i sru t>rii tvl 
i au*p cii l y i 


Ph- 


9 -Of iso-oroo vl 1 




74 


iso-pentyl 


Ph- 


9-SCH3 




75 


ico-netitvl 


Ph- 


9-SOCH-* 




76 


i cr»-r>pntA/l 


Ph- 


9-S02CH3 




77 


lOv UbUlVl 


Ph- 


9-SCH2CH3 




78 


iso-pentyl 


Ph- 


9-NH2 




79 


iso-pentyl 


Ph- 


9-NHOH 




80 


iso-pentyl 


Ph- 


9-NHCH3 




81 


iso-pentyl 


Ph- 


9-N(CH 3 ) 2 




82 


iso-pentyl 


Ph- 


9-1^(^3)3, r 




83 


iso-pentyl 


Ph- 


9-NHC(=0)CH3 






i c ^v— *>#»n t\j 1 

lMj-pcniyi 


Ph- 
i ii— 


9-NfCHoCH^iO 




OJ 


loO-pcmy! 


Ph- 


9-NMeCH 0 CCH H 




oO 


iso-pentyl 


PVi 


9->r (Me)2CH2C02H, I 




87 


iso-pentyl 


Ph- 


9-(N)-morpholine 




88 


iso-pentyl 


Ph- 


9-(N>azetidine 




89 


iso-pentyl 


Ph- 


9-(h0-N-methylazetidinium, I* 




90 


iso-pentyl 


Ph- 


9-(N)-pyrrolidine 



422 



Prefix 
(FFF.xxx* 


Cpd# 

m) 


R 3A =R 3B 


R5A 






91 


iso-pentyl 


Ph- 


9-(l^N-methyl-pyrroUdinium, I" 




92 


iso-pentyl 


Ph- 


9-(N)-N-methyl-morpholiniiinx f I" 




93 


iso-pentyl 


Ph- 


9-(N)-N ' -methylpiperazine 




93 


iso-pentyl 


Pk 


9-(N>N*-dimethylpiperazinium, I" 




95 


iso-pentyl 


Ph- 


9-NH-CBZ 




96 


iso-pentyl 


Ph- 


9-NHC(0)C5Hn 




97 


iso-pentyl 


Ph- 


9-NHC(0)CH2Br 




98 


iso-pentyl 


Ph- 


9-NH-C(NH)NH2 




99 


iso-pentyl 


Ph- 


9-(2)-thiophene 














100 


iso-pentyl 


rn- 


/-L/Orl3j 0-UC1I3 




101 


iso-pentyl 


rh- 


7-oCJi3, 0-UCH3 




102 


iso-pentyl 


Pn- 


*7 O /^TT. O P/*ITT.. 

7-OCH3, o-bCxl3 






iso-pentyl 


Ph- 


6-OCH1 7-OCHi 8-OCH-* 


IT 1 A 1 AAQ 


ai 




r n- 


/-nicuiyi 








Ph- 


/ -cuxy 1 1 




ai 




pu 


7— 1 Crt-.r^T"rtT\\/l 

/ -IMJ-pi UJJ jr I 




C\a 




Ph- 


7-tf»rt-hi ltvl 
/ "tCI i-uuiyi 








Ph- 

X u 


7-OH 




uo 


r , H'>rY==OiP'-iH* 
v" n 2^v *-v v -'2 ri 5 


Ph- 


7-OCH3 




fl7 


^rl2^ / v ^'y^'2 ri 5 


Ph- 


f ~\-f\i&\J JJi vjp jr 1 ^ 






\^r±2 x ^\^ f ) x ^2 n 5 


Ph- 

X 11 






AO 


di2v^— U;^2*l5 


pu 

rn* 


/ -0UU113 




1 A 
1U 


^±12^^— Uj^2 1:1 5 


Pfi 

Jrn- 


7 QA^rWi 




1 1 


Cri2^( k ~v>' ^2"5 


PVk 

x u- 


7 Qr i T4^r , T-i-» 
/-oi^ji2^-'"-3 




12 


CH?C(=0)C2H5 


Ph- 


7-NH2 




13 


CH 2 C(=0)C 2 H 5 


Ph- 


7-NHOH 




14 


CH 2 C(=0)C 2 H 5 


Ph- 


7-NHCH3 




15 


CH 2 C(=0)C2H 5 


Ph- 


7-N(CH 3 )2 




16 


CH 2 C(=0)C 2 H5 


Ph- 


7-N + (CH3)3, 1" ; 




17 




Ph- 


7-NHC(=0)CH3 




18 




Ph- 


7-N(CH2CH3)2 




19 


CH 2 C(=0)C 2 H 5 


Ph- 


7-NMeCH2C02H 




20 


CH 2 C(=0)C 2 H 5 


Ph- 


7-N + (Me) 2 CH2C02H ) I" 




21 


CH 2 C(=0)C 2 H 5 


Ph- 


7-(N)-morpholine 




22 


CH 2 C(=0)C 2 H 5 


Ph- 


7-(N)-azetidine 




23 


CH 2 C(=0)C 2 H 5 


Ph- 


7-(N)-N-methylazetidinium, I* 



423 



Prefix 
nnnr yyt 


Cpd# 

yyy? . 


R 3A = R 3B 


R 5A 






24 


CH 2 C(0)C 2 H 5 


Ph- 


7-{N)-pyrrolidine 




25 


CH 2 C(=0)C 2 H 5 


Ph- 


7-(NH^-methyl-pyrrolidinium, I" 




26 


CH 2 C(=0)C 2 H 5 


Ph- 


7-(N>N-methyl-morpholinium, I" 




27 | 


CH 2 C(=0)C 2 H 5 


Ph- 


7-(N>N'-methylpipera2ine 




28 


CH 2 C(=0)C 2 H 5 


Ph- 


7-(N)-N , -dimethylpiperazinium, I" 




29 


CH 2 C(=0)C 2 H 5 


Ph- 


7-NH-CBZ 




30 


CH?Cf=0)O?H<; 


Ph- 


7-NHC(0)C5Hn 




31 


CH?C(=0)C?Hs 


Ph- 


7-NHC(0)CH 2 Br 




32 




Ph- 


7-NH-C(NH)NH 2 








Ph- 


i.( 2 Vthioohene 














34 


CH9C(=0)C?Hs 


Ph- 


8-methyl 




35 


CH 2 C(=0)C 2 H5 


Ph- 


8-ethyl 




36 




Ph- 


8-iso-propyl 

Mr Xr J 




37 


CHoC(=0)C 2 H5 


Ph- 


8-tert-butyl 




38 


CH 2 C(=0)C 2 H 5 


Ph- 


8-OH 




39 


CH 2 C(=0)C 2 H 5 


Ph- 


8-OCH3 




40 


CH 2 C(=0)C 2 H 5 


Ph- 


8-0(iso-propyl) 




41 


CH 2 C(=0)C 2 H 5 


Ph- 


8-SCH3 




42 


CH 2 C(-0)C 2 H 5 


Ph- 


8-SOCH3 




43 


CH 2 C(=0)C 2 H 5 


Ph- 


8-S0 2 CH 3 




44 


CH 2 C(=0)C 2 H 5 


Ph- 


8-SCH 2 CH3 




45 


CH 2 C(=0)C 2 H 5 


Ph- 


8-NH 2 




46 


CH 2 C(-0)C 2 H 5 


Ph- 


8-NHOH 




47 


CH 2 C(=0)C 2 H 5 


Ph- 


8-NHCH3 




48 


CH 2 C(=0)C 2 H 5 


Ph- 


8-N(CH 3 ) 2 




49 


CH 2 C(=0)C 2 H 5 


Ph- 


8-N+(CH 3 )3, r 




50 


CH 2 C(=0)C 2 H 5 


Ph- 


8-NHC(=0)CH3 




51 


CH 2 C(=0)C 2 H 5 


Ph- 


8-N(CH 2 CH 3 ) 2 




52 


CH 2 C(=0)C 2 H 5 


Ph- 


8-NMeCH 2 C0 2 H 




53 


CH 2 C(=0)C 2 H 5 


Ph- 


8-N + (Me) 2 CH 2 C0 2 H, V 




54 


CH 2 C(=0)C 2 H 5 


Ph- 


8-(N)-niorpholine 




55 


CH 2 C(=0)C 2 H 5 


Ph- 


8-(N)-azetidiiie 




56 


CH 2 C(=0)C 2 H 5 


Ph- 


8-(N)-N-methylazetidinium, I" 




57 


CH 2 C(=0)C 2 H 5 


Ph- 


8-(N)-pyrrolidine 




58 


CH 2 C(=0)C 2 H 5 


Ph- 


8-(N>N-methyl-pyrrolidinium, I" 




59 


CH 2 C(=0)C 2 H 5 


Ph- 


8-(N>N-methyl-morpholinium, I* 



424 



Prefix 
(FFF.xxx. 


Cpd# 

yyy) 


R 3A = R 3B 


R 5A 






60 


CHoCY=OiC-jH<; 


Ph- 


8-(N)-N*-ixiethylpiperazine 




61 




Ph- 


o-(iN )-jn -cixneinyipipcrazimuiii, 1 




6? 




Ph- 


8-NH-CBZ 




63 




rn- 


ft 'ysv\n(cwc > cW 1 1 
o-INrlv^w JL^5*i 1 1 




/LA 

64 




x>u 

rur 


o-iNriiw^w Jv^ri2x3r 




65 




rD- 


o-iNrl-C^iNrijlNiT2 




oo 


Cn2^v~Ojl_^2*i5 


rD- 


o-\Z J-iUlOpDcIlc 














67 




Ph- 


9-methvl 




68 




Ph- 


9-ethyl 




69 


V^XX^^^ IV^2 xl O 


Ph- 


Q_ic/>.rirOT)vl 




70 


CH-^C^OiCSH* 


Ph- 


9-tert-butvl 




71 


CHoCf^iCoH* 


Ph- 


9-OH 




72 




Ph- 


9-OCH3 








Ph- 


Q-fj/icrwnrrvrwl i> 
y v/^iov/^ pi v-Jjj y 1/ 




74 




Ph- 






7^ 




PVi- 

i 11- 






7ft 
/o 


v^xi2^v — w ^v^2- n 5 


i 11- 






77 




Ph- 






78 


CH 2 C(=0)C 2 H 5 


Ph- 


9-NH2 




79 


CH 2 CeO)C 2 H 5 


Ph- 


9-NHOH 




80 | 


CH 2 C(=0)C 2 H 5 


Ph- ! 


9-NHCH3 




81 


CH 2 C(=0)C 2 H5 


Ph- i 


9-N(CH 3 )2 




82 | 


CH2C(=0)C 2 H 5 


Ph- 


9-1^(0x3)3, r 




83 


CH 2 C(-0)C 2 H 5 


Ph- ! 


9-NHC(=0)CH3 




84 


CH2C(=0)C 2 H 5 


Ph- 


9-N(CH2CH 3 ) 2 




85 


CH 2 C(=0)C 2 H 5 


Ph- 


9-NMeCH2C02H 




86 


CH2C(=0)C 2 H 5 


Ph- 


S 1\ ^IVIC 1^ V_^XX^V^V-/^lX i X 




R7 




Ph- 
rii~ 


~-ylN I-ILWJI pilUIlllC 




oo 




Ph- 


^7-\\r* y iiz.cn Li 11 ic 




80 




Ph- 


9-{N)-N-methylazeUdiniiam, I 




on 


v-ri2^-'\ — ^ /^-'2 X *5 


Pfi 
x n- 


y-^rs^pyrroiiaine 




91 




Ph- 


v-(N)-N-metnyi-pyrrnlirlinium ? 1 




92 


CH 2 C(=0)C 2 H 5 


Ph- 


9-(N)-N-methyl-moipholiniixixi, I* 




93 


CH 2 C(=0)C 2 H 5 


Ph- 


9-(N)-N ' -methylpiperazine 




93 


CH 2 C(=0)C 2 H 5 


Ph- 


9-(hQ-N > -dimethylpiperaziniuTii, I" 




95 


CH 2 C(=0)C 2 H 5 


Ph- 


9-NH-CBZ 



425 



Prefix 


Cpd# 

yyy) 


R 3A =R 3B 


R 5A 






yo 


^ n 2^\ ^ 7^-'2- n 5 


Ph- 


Q-NHCfOiC^Ht i 




0*7 

y / 




Ph- 


y XxV-»'\ \j j vn^ui 




no 
yo 




X 11 , 


o_xrH-r i nsrRiT<rHo 

7 _ XNxx~V^^l>XT. ^l>txx^/ 




oo 

yy 


\^rx2Mr~^^2 ri 5 


r 11- 


y-^^^UxlOpxlCllC 














100 




Ph- 


7-OCHi 8-OCH1 




101 


CHo C( =O^C->H^ 


Ph- 


7-SCH-* 8-OCH-* 




105 


X X^F\_^^ jy^f^M. X^ 


Ph- 


7-SCH^ 8-SCH-* 




103 




Ph- 


6-OCH3, 7-OCH3, 8-OCH3 


F101 010 


01 


V'X 1/ J. T 


Ph- 


7-methvl 




02 


CHoOCSH* 


Ph- 


7-ethyl 




03 


CHoOCoHs 

>w> X 1 /\/ V/l x^ 


Ph- 


7-iso-oroDvl 




04 


CHoOCoH* 

v^x i^v/ y x x^ 


Ph- 


7-tert-butyl 




05 


CH2OC2H5 


Ph- 


7-OH 




06 


CH2OC2H5 


Ph- 


7-OCH3 




07 


CH2OC2H5 


Ph- 


7-0(iso-propyl) 




08 


CH2OC2H5 


Ph- 


7-SCH3 




09 




Ph- 


7-SOCHt 

/ x.h' X^X X A 




10 


CHoOCSH* 

V^/ X A ^ /i x^ 


Ph- 


* ^-^ y ^^x X ^ 




1 1 


CH0OC0H* 

V/Il^V/w^l x^ 


Ph- 


7-SCHoCHi 




12 


CH 2 oc 2 H 5 


Ph- 


7-NH2 




13 


CH 2 oc 2 H 5 


Ph- 


7-NHOH 




14 


CH 2 oc 2 H 5 


Ph- 


7-NHCH3 




15 


CH 2 oc 2 H 5 


Ph- 


7-N(CH 3 ) 2 




16 


CH 2 oc 2 H 5 


Ph- 


7-1^(^3)3, r 




17 


CH 2 oc 2 H 5 


Ph- 


7-NHC(=0)CH3 




18 


CH 2 oc 2 H 5 


Pi> 


7-N(CH2CH3)2 




19 


CH 2 oc 2 H 5 


Ph- 


7-NMeCH2C02H 




20 


CH20C2H5 


Pi> 


7-N^rMei^CHoCOoH I" 

/ X^ yivlv ^ / 1 / W/ / 1 1 j X 




21 


CHoOCoH* 

* Ay V-/ W / A X^ 


Ph- 


7-rN^-mortjholi ne 

/ 11 » / IXlV/l L/UV 11X1 V 




22 


CHoOC^Hk 

X*-*X 1/ V/V/i x^ 


Ph- 


7-fNVazetidine 




23 


V^X A ^/ J A X^ 


Ph- 


7-(N)-N-metnylazetiainium, 1 




24 


CH 2 OC 2 H 5 


Ph- 


7-(N)-pyrrolidine 




25 


CH 2 OC 2 H 5 


Ph- 


7-(N>N-methyl-pyiroIidinium, I" 




26 


CH 2 OC 2 H 5 


Ph- 


7-(N)-N-methyl-morpholinium, I" 




27 


CH 2 OC 2 H 5 


Ph- 


7-(N>N ' -methylpiperazine 




28 


CH 2 OC 2 H 5 


Ph- 


7<hO-N , -dimethylpipei^unniiim, V 



426 



Prefix 
(FFF.xxx. 


Cpd# 

yyy) 


R 3A =R 3B 


R 5A 






70 




Ph- 


7-NH-CBZ 

/ ill I VUtv 




30 


r>TT r\n,TT. 

CH2^W"5 


rn- 


/-xNnC(AJ;C5"l 1 




31 


/TTT TT- 
CH20C2H5 


rn- 


7-Nnt(U jCrl2or 




32 


/-it y AP.U _ 
CH2OC2H5 


T>t_ 

rn- 


7-NH-t(N H)N1"12 




33 


CH20C2H5 


T)t 

rn- 


7-(2)-tniopnene 














14 


i_/ri2 v^t— 2"5 


x 11- 


o-iiieixiyi 






\_ri2v-'^'2"-5 


Ph- 


o-emyi 






Oxl2^'^2"5 


PK 


0 -iso-prop yi 




17 
J / 


^xl2^-'^-'2* : *5 


PK 


0 -ieri- ouiyi 




JO 


i^ri2^'^-'2-"5 


Pti 


o-un 




1Q 


v^rx^v-**--^ 5 


Ph- 
x 11- 






4ft 
hi* 


v^xi2 v-^-'2" 5 


Ph 
x XI- 


o-kj ^iso-prop yi ) 




41 


v^n2v-'V-'2- n 5 


Ph- 

X 11 






49 




Ph- 

x xi- 






41 




Ph- 
r xi- 


o-ju^vnj 




44 


v^n.2v-'v-'2 5 


Ph- 
x n- 


0 - 0^x12 ^"3 




45 


CH 2 OC 2 H 5 


Ph- 


8-NH2 




46 


CH 2 OC 2 H 5 


Ph- 


8-NHOH 




47 


CH 2 OC 2 H 5 


Ph- 


8-NHCH3 




48 


CH 2 OC 2 H 5 


Ph- 


8-N(CH3)2 




49 


CH 2 OC 2 H 5 


Ph- 


8-1^(0143)3, 1" 




50 


CH2OC2H5 


Ph- 


8-NHC(=0)CH3 




51 


CHoOC^H* 


Ph- 






52 




Ph- 


8-NMeCHo COoH 




53 ! 




Ph- 


O M ~\ /"^T T _ /— « _TT T- 

8-i>T (Me)2CH2C02H, 1 




C A 

54 


T /^/^» TT 

CH2OC2H5 


Pn- 


8-(N)-morpholine 






/^TT_ /^V/^_ TT _ 

Cri2l-Jl-2"5 


rfl- 


o-(iN j-azetiaine 




->0 


^ri2^-^>-'2**5 


rfl* 


8-{N)-N-metxiylazetidinium, I" 




^7 


1^ ri 2 v-J*^ 2 5 


Pti 
rn* 


8-(N)-pyn*olidiiie 




JO 


2 2 " 5 


PK 
x il- 


8-(7^-N-metJiyl-pyiTolidixiium, I" 






n^xx^ v^v^**.) 


Ph- 


8-(N)-N-metliyl-morpholinium, I 




60 


CH2OC2H5 


Ph- 


8~rN^-N * -meth vlninerazi ne 




61 


CH 2 OC 2 H 5 


Ph- 


S-tiNO-N'-dimethylpiperaziniuin, I* 




62 


CH 2 OC 2 H 5 


Ph- 


8-NH-CBZ 




63 


CH2OC2H5 


Ph- 


8-NHC(0)C5Hn 




64 


CH 2 OC 2 H 5 


Ph- 


8-NHC(0)CH 2 Br 
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Prefix 
(FFF.xxx. 


Cpd# 

yyy) 


R 3A =R 3B 


R 5A 






65 


CH2OC2H5 


Ph- 


8-NH-C(NH)NH2 




66 


CH2OC2H5 


Ph- 


8-(2)-thiophene 














67 


CH2OC2H5 


T>V 

rn- 


9 -methyl 




OO 


PTI.AP_1J _ 

Cli2vJC2rl5 


ril- 


y-etnyi 




t>9 


Crl2UC2H5 


rfl- 


9-iso-propyl 




7fi 


i^ri2 v-H-'2"5 


PK 

x n- 


Q tf>i-t Ki 1 t-i /I 

y -icn- Duiyi 




71 




Ph- 


7 wn 




77 




Ph- 






71 

ID 


i_/Xi2*»-'*-'2**5 


PVi- 


y-v,/^ iso-prop yi ^ 




Id 


v-/Xi2vi^2- ri 5 


Ph- 
x 11 






/ 3 


Crl2wC/2il5 


rn- 


0 cnrxii 
y-ovJCxl3 




*7< 
/O 


Crl2v/C2rl5 




y-oU2^ii3 




77 


CH2OC2H5 


rn- 


9-bCH2Cri3 




78 


CH2OC2H5 


Ph- 


9-NH2 




79 




Ph- 


9-NHOH 




80 




Ph- 


9-NHCHi 




81 




Ph- 






82 


CH2OG2H5 


Ph- 






83 


CHoOCoH': 


Ph- 


9-NHC^O^CH-i 




84 




Ph- 






85 


CHoOOjH'; 


Ph- 






86 




Ph- 


9-N^(Me)2CH2C02H, 1 




9*7 


LxXi2^-'^2-"5 


ril- 


y -(IN j-morpno line 




QO 
OO 


v^rl2^^-'2"5 


r>i- 


y-(N)-azetiaine 




on 

©y 


Cri2^^2"5 


fn~ 


9-(N)-N-memylazetidinium, I" 




OA 

yu 


Crl2^'v-'2"5 


rll- 


9-(N)-pyrroliaine 




y i 


Cxi2*-'^2"5 


T>U 


9-(>0-N-memyl-pyiTolidinium, I" 






CH20C2H5 


T>1_ 

rn- 


9-(TsO-N-metiiyl-morpholiiiium, I" 




a*> 

93 


CH20C2H5 


Ph- 


9-(N)-N -methylpiperazine 




93 


CH2OC2H5 


Ph- 


9-(>0-N , ^imethylpiperazinium, I" 




95 


CH2OC2H5 


Ph- 


/X \Ttt ^« T 

9-NH-CBZ 




96 


CH2OC2H5 


Ph- 


9-NHC(0)C5Hn 




97 


CH2OC2H5 


Ph- 


9-NHC(0)CH2Br 




98 


CH 2 OC 2 H 5 


Ph- 


9-NH-C(NH)NH2 




99 


CH2OC2H5 


Ph- 


9-(2)-thiophene 













428 



Prefix 


Cpd# 
vw) 


R 3A =R J» 


R 5A 


(R^m 




100 


CH 2 OC 2 H 5 


Ph- 


7-OCH3, 8-OCH3 




101 


CH2OC2H5 


Ph- 


7-SCH3, 8-OCH3 




102 


CH 2 OC 2 H 5 


Ph- 


7-SCH3, 8-SCH3 




103 


CH2OC2H5 


Ph- 


6-OCH3, 7-OCH3, 8-OCH3 


F10L011 


01 


CH 2 CH(OH)C 2 H 5 


Ph- 


7-methyl 




02 


CH 2 CH(OH)C 2 H5 


Ph- 


7-ethyl 




03 


CH 2 CH(OH)C 2 H 5 


Ph- 


7-iso-propyl 




04 


CH 2 CH(OH)C 2 H 5 


Ph- 


7-tert-butyl 




05 


CH 2 CH(OH)C 2 H 5 


Ph- 


7-OH 




06 


CH 2 CH(OH)C 2 H 5 


Ph- 


7-OCH3 




07 


CH2CH(OH)C 2 H 5 


Ph- 


7-0(iso-propyl) 




08 | 


CH 2 CH(OH)C 2 H 5 


Ph- 


7-SCH3 




09 | 


CH 2 CH(OH)C 2 H5 


Ph- 


7-SOCH3 




10 


CH 2 CH(OH)C2H 5 


Ph- 


7-SO2CH3 




11 


CH 2 CH(OH)C 2 H5 


Ph- 


7-SCH2CH3 




12 


CH 2 CH(OH)C 2 H 5 


Ph- 


7-NH 2 




13 


CH 2 CH(OH)C 2 H 5 


Ph- 


7-NHOH 




14 


CH 2 CH(OH)C 2 H 5 


Ph- 


7-NHCH3 




15 


CH 2 CH(OH)C 2 H 5 


Ph- 


7-N(CH 3 )2 




16 


CH 2 CH(OH)C2H 5 


Ph- 


7-N+(CH 3 )3, 1- 




17 


CH 2 CH(OH)C 2 H 5 


Ph- 


7-NHC(=0)CH3 




18 


CH 2 CH(OH)C 2 H 5 


Ph- 


7-N(CH 2 CH 3 )2 




19 


CH 2 CH(OH)C 2 H 5 


Ph- 


7-NMeCH 2 C0 2 H 




20 


CH 2 CH(OH)C 2 H 5 


Ph- 


7-N + (Me) 2 CH2C02H, I" 




21 


CH 2 CH(OH)C 2 H 5 


Ph- 


7-(N)-morpholine 




22 


CH2CH(OH)C 2 H 5 


Ph- 


7-(N)-azetidine 




23 


CH 2 CH(OH)C 2 H 5 


Ph- 


7-(N)-N-methylazetidinium, I" 




24 


CH 2 CH(OH)C 2 H 5 


Ph- 


7-(N)-pyrrolidine 




25 


CH2CH(OH)C 2 H 5 


Ph- 


7-{N)-N-methyl-pyrrolidinium, I" 




26 


CH 2 CH(OH)C 2 H5 


Ph- 


7-(N)-N-methyl-morpholiniurn, I" 




27 


CH 2 CH(OH)C 2 H 5 


Ph- 


7-(N)-N ' -methylpiperazine 




28 


CH 2 CH(OH)C2H 5 


Ph- 


7-(N)-N , -dimethylpiperazinium, I" 




29 


CH 2 CH(OH)C2H 5 


Ph- 


7-NH-CBZ 




30 


CH 2 CH(OH)C 2 H 5 


Ph- 


7-NHC(0)C 5 Hn 




31 


CH 2 CH(OH)C 2 H 5 


Ph- 


7-NHC(0)CH 2 Br 




32 


CH 2 CH(OH)C 2 H 5 


Ph- 


7-NH-C(NH)NH 2 




33 


CH 2 CH(OH)C 2 H 5 


Ph- 


7-(2)-thiophene 
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Prefix 
(FFF.xxx. 


Cpd# 


R 3A =R 3B 


R 5A 
















1A 

34 




Ph- 

X XI 


R-mf»thv1 

O "IXXC IJX jr 1 




j j 


i^n.2^^v^' j ^* /V-'2*^5 


Ph- 


OCIXXjr 1 




3D 


V-»ti2>-'-Mi > vXi 7^-'2**5 


x Or 


ft _» crv_r\T*nn\/l 
O IoLr~JJi UlXjr A 




J 1 


i_'ri2t-'"\v-'n ^v^2**5 


Ph- 
X ix 


R-tprt-hntvl 
o tcx i~\j\xvy i 




18 

JO 


V-»ri2V-'Xi^vyn )\^2, n 5 


Ph- 
x ii 


R-OH 

O'vll 






v^xi.2v^n^wii j^2n5 


Ph- 


8-OCH3 




A(\ 
HVJ 


\-'Xi.2^'"\.^'** /^2 n j 


Ph- 

X 11 


R-Of i co— Tironvl 1 




41 


^ri2^-'**\^' n /^2- n 5 


Ph- 

it ii 






4Z 


Oxl2 Crl^Orl ^2"5 


Ph- 

r Or 


o _ o wv-xijj 




43 


L^ri2v^rmJrl ^^2^5 


Ph 

r Or 






A A 

44 


C ji2^-H(Uri )i^2"5 


rll- 


o-ol^rl2^'Al3 




45 


CH2CH(OH)C2H5 


Ph- 


8-NH2 




46 


CH2CH(OH)C2H5 


Ph- 


8-NHOH 




47 


CH 2 CH(OH)C 2 H5 


Ph- 


8-NHCH3 




48 


CH 2 CH(OH)C 2 H 5 


Ph- 


8-N(CH 3 )2 




49 


CH2CH(OH)C 2 H 5 


Ph- 


8-1^(013)3, r 




50 


CH2CH(OH)C2H5 


Ph- 


8-NHC(=0)CH3 




51 


CH2CH(OH)C2H5 


Ph- 


8-N(CH9CH3)2 




52 


CH2CH(OH)C?H5 


Ph- 


8-NMeCH2C02H 




53 


CH2CH(OH)C2H5 


Ph- 


O-xN ^IVIC y2^-'Xl^/v^w^/XX ) 1 




D4 


i^rl2^-'xl( > v-'xi Jv^2"5 


Ph 


o-^in j-moipnoiine 






v^rl2^rl^^rl JL/21*5 


Ph 

r Or 






DO 


Url2CH(Url )C2*l5 


rfl- 


8 -(N)-N-methy lazetidinium, I" 




> / 


Cn2CH(Uii/C2ri5 


rur 


8 -(N)-pyrrolidixie 




CO 


CH20H((Jrl)C2rl5 


r n- 


8-(l^-N-methyl-pyrrolidinium, I" 






Crl2Ci-l(Ori )C2xl5 


r n- 


8-(N)-N-methyl-morpholinium, I" 




60 


CH2CH(OH)C2H5 


rn- 


o-(lN )-iN -metnyipiperazine 




ol 




pu 
ru* 


S-ChO-N'-dimethylpiperaziixium, I* 




oz 


Crl2 ^rl v^*l j ^2** 5 


Dk 

rfl- 


0 xrrj r^TlV 
o-JNrl-i-.x5Z^ 




63 


CH2CH(OH)C2H5 


Ph- 


8-NHC(0)C5Hn 




64 


CH2CH(OH)C2H5 


Ph- 


8-NHC(0)CH2Br 




^c 
65 


CH2CH(OH)C2H5 


rh- 


5-NH-C(NH)NH2 




66 


CH 2 CH(OH)C 2 H 5 


Ph- 


8-(2)-thiophene 














67 


CH 2 CH(OH)C 2 H 5 


Ph- 


9-methyl 




68 


CH 2 CH(OH)C 2 H 5 


Ph- 


9-ethyl 
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Prefix 
(FFF.xxx. 


Cpd# 

yyy) 


R 3A — R 3B 


R 5A 






oy 




rD- 






7A 




Ph- 


■7 Itl I UUl VI 




71 




Ph- 


9-OH 




72 


CH2CH(OH)C2H5 


Ph- 


9-OCH3 ! 




73 


CH2CH(OH)C2H5 


Ph- 


9-0(iso-propyl) 




74 


CH2CH(OH)C2H5 


Ph- 


9-SCH3 




75 


CH2CH(OH)C2H5 


Ph- 


9-SOCH3 




76 


CH2CH(OH)C2Hs 


Ph- 


9-SO2CH3 




77 


CH?CH(OH)C^H^ 


Ph- 


9-SCH2CH3 




78 


CH 2 CH(OH)C 2 H 5 


Ph- 


9-NH2 




79 


CH 2 CH(OH)C 2 H 5 


Ph- 


9-NHOH 




80 


CH 2 CH(OH)C 2 H5 


Ph- 


9-NHCH3 




81 


CH 2 CH(OH)C 2 H5 


Ph- 


9-N(CH3)2 




82 


CH 2 CH(OH)C 2 H 5 


Ph- 


9-N + (CH3)3, 1" 




83 


CH?CH(OH)C->Hs 


Ph- 


9-NHC(=0)CH3 




84 


CH2CH(OH)C2H5 


Ph- 


9-N(CH2CH3)2 




85 


CH2CH(OH)C2H5 


Ph- 


9-NMeCH2C02H 




86 


CH2CH(OH)C2H5 


Ph- 


y-iN ^jyicy2^"2^-'^-'2-*^*'» -*■ 




o / 


v-/Xi.2^-'- n v*-'* 1 /^-'2 n 5 


III* 


/^inoipnoiiiic 




88 




Ph- 






89 


CHoCHfOHiCoH*: 


Ph- 


9-(N)-N-methylazetidiniiim, I" 




90 




Ph- 


0— l^Jl— nvrrn 1 1 rt 1 t*i A 

7— ^a^ij— ^/yilLIIlUlllC ; 




91 


CHoCHfT)HiCoH<: 


Ph- 


9-(N)-N-metliyl-pyrroliairuum, 1 




92 




JT i-l 


9-(N)-N-memyl-moipholinium, I 




93 


CHoCHfOHifSH< 

V_^A V_^L V-/A X 


Ph- 


0 — — ' - TTTi f» t Vl Y"l f*» 1 T*» f» T*5» T1 x\ & 
Z7~\l^l)~lr* **mc Ml y IjJ 1JJP1 nZilllC 




93 


CHoCHfOHiCoFU 


Ph- 


9-(l^-N'-dimethylpiperaziiiium, I" 




95 




Ph- 






yo 


CH2CH(UH)C2H5 


rh- 


9-NHC(0)C5H J i 




97 


CH2CH(OH)C2ri5 


Ph- 


9-NHC(0)CH2Br 




98 


CH2CH(OH)C2H5 


Ph- 


rf% \ TTT /I A.TtT\\TTT 

9-NH-C(NH)NH2 




99 


CH2CH(OH)C2H5 


Ph- 


9-(2)-thiophene 














100 


CH2CH(OH)C2H5 


Ph- 


7-OCHi 8-OCHi 




101 


CH 2 CH(OH)C 2 H 5 


Ph- 


7-SCH3, 8-OCH3 




102 


CH 2 CH(OH)C 2 H 5 


Ph- 


7-SCH3, 8-SCH3 




103 


CH 2 CH(OH)C 2 H 5 


Ph- i 


6-(X:H3, 7-OCH3, 8-OCH3 


F101.012 


01 


CH 2 0-(4-picoline) 


Ph- 


7-methyl 
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Prefix 
(FFF.xxx. 


Cpd# 

yyy) 


R 3A =R 3B 


R 5A 






09 




Ph- 
x xi- 


7-ethyl 




Uo 


r^U/%I^V (A Mi/<AlmA^ 

v->ri2 V-/-^ -picoiinc ) 




7— i QfY— tyiyitivI 








PH- 
x ii~ 


7 - tPrt-Hi l tvl 
/ — icx v~Uiiiy i 




o^ 


v^xx2**'' v* pi^uuiio / 


Ph- 

X XI 


7-OH 




uo 




Ph- 

X IX" 


7-OCHi 




KJ 1 


rWiO.^ 4~« i rn 1 1 n pi 


Ph- 


7-0^ i sr^-nronvl^ 




OR 


PHoO-^-nicoline^ 


Ph- 


7-SCH3 




09 


CH "> 0-f4-ni coliriei 


Ph- 


7-SOCH3 




10 


CHi O-f 4-nicoline i 


Ph- 


7-S02CH3 






CHoO-f4-mcolinei 


Ph- 


7-SCH2CH3 




12 


CH20-(4-picoline) 


Ph- 


7-NH2 




13 


CH20-(4-picoline) 


Ph- 


7-NHOH 




14 


CH20-(4-picoline) 


Ph- 


7-NHCH3 




15 


CH20-(4-picoline) 


Ph- 


7-N(CH 3 ) 2 




16 


CH20-(4-picoline) 


Ph- 


7-lST , "(CH3)3, 1- 




17 


CH20-(4-picoline) 


Ph- 


7-NHC(-0)CH3 




18 


CH20-(4-picoline) 


Ph- 


7-N(CH9CH3)9 




19 


CH20-(4-picoline) 


Ph- 


7-NMeCH2C<32H 




20 


CH20-(4-picoline) 


Ph- 


7-isr , "r\/rpi'%Pi-i'>r , OoW t~ 




9 1 


PHiO (A T\ir»nliTiPi 

i^xi2^~v* -picoiine ) 


Ph- 
x 11 


/ ^-iiiorpiioiiiic 






\-/Xi2v^-^*T-picoiinc ^ 


pu. 
1 11* 


9 ./Ml. €t Tllfl /-? 1 « c» 

/-^1N j o/C L1L11I1C 




9^ 




pu_ 

X IJ~ 


7-(hO-N-memylazetidmum, I 




9d 


v^ri2v-'-^*T-picoiiiie j 




/ -^iN ^ -p yrro 11 cxm e 




9S 


v^n2v>' ^ -picoimc ) 


X lx~ 


7-(>0-N-methyl-pyrrolidiniixiri, I 




96 


\_*x i^v^ lji^ijixiic; j 


Ph- 

X XI 


7-(N )-N-metnyl-morpholinium, I 




27 




Ph- 

X IX 


7-fW\- N ' -mpthvlninprfi 71 tip 




28 


CHiO-^4-nicoline^ 

V— -X 1^ W |J1 ^UliUU ^ 


Ph- 


7-(N)-N ' -dimethylpiperazinium, I" 




29 




Ph- 


/ 1~ XX w L> 






L,ri2^J-(4-picoline ) 




/-NHC((J)C5ril J 




31 


CH2t)-(4-picoline) 


Pn- 


7-NHC(0)CH2Br 




32 


CH20-(4-picoune) 


Ph- 


*j VTTT r</\TTl\\TTT 

7-In7i-CCNH)NH2 




33 


CH20-(4-picoline) 


Ph- 


7-(2)-thiophene 














34 


CH 2 0-(4-picoline) 


Ph- 


8-methyl \ 




35 


CH20-(4-picoline) 


Ph- 


8-ethyl 




36 


CH 2 0-(4-picoline) 


Ph- 


8-iso-propyl 




37 


CH20-(4-picoline) 


Ph- 


8-tert-butyl 



432 



Prefix 
(FFF.xxx. 


Cpd# 

m) - 


R 3A =R 3B 


R5A 


(R^m 




Jo 




Ph- 


8-OH 








Ph- 


8-OCH3 




AC\ 




Ph- 


8 -O(iso-propyl) 




41 


PHiO-M -nirnl i ne i 


Ph- 


8-SCH3 




AO 




Ph- 


8-SOCH1 




A1 


V^Xl.2 VJ " , ^*T*"pit<LllULIC ) 


Ph- 


8-SO0CH* 




A A 


(~^\1^.C\ f A--rsimMriF>\ 
V^rl2 v-^H-piCQ JillC ) 


Ph- 






45 


CH20-(4-picoline) 


Ph- 


8-NH2 




46 


CH20-(4-picoline) 


Ph- 


8-NHOH 




47 


CH20-(4-picoline) 


Ph- 


8-NHCH3 




48 


CH20-(4-picoline) 


Ph- 


8-N(CH3)2 




49 


CH20-(4-picoline) 


Ph- 


8-1^(^3)3, 1" 




50 


CH20-(4-picoline) 


Ph- 


8-NHC(=0)CH3 




51 


CHo 0~( 4-Dicoline i 


Ph- 


8-N(CH?CH^)? 




52 


CH20-(4-picoline) 


Ph- 


8-NMeCH2C02H 




53 


CH20-(4-picoline) 


Ph- 


o-i>i ^ivic^2^'- n z^-'^'2* 1 > 




^4 


(A t\a r>r\\k-r\t*\ 

L^ri2'~'~v.^~picoiiDe ) 


PH 
iD- 


O-^IN ^ lllO I p 11 LI 11 11C 




jj 


f^T-f^C^-f A-r\irr*]%nf*\ 

^n.2*-' v* piLounc ) 


Ph- 






JO 


C c V\'\Cl-( A-r\\(*jTi\\r\p\ 


Ph- 


8-(N )-N -metnyiazetiaimiim, l 




D 1 


C*\J~r\ f A-r%irr\\\TH*\ 

\^r±2\t v* picoimcj 


Ph- 


O— ^ |jjrii*Jiiiiiiiv 




JO 


^n^v^-v^'P"^*"^ ) 


PH 

X 11 


8-(i^-N-methyl-pyn"olidiiiiiim, I" 






Crt2V-/-v^T-plCOUllc ^ 


x 11- 


8-(N)-N-methyl-morphohiiium, I 




Ol) 


L,H2U-(H-picoiiiie) 


rll- 


8-(N)-N ' -methylpiperazine 




A 1 


Cri2^-^~picoiiiie j 


PVi 


8-(N)-N -dimetliylpiperaziniiim, I 




62 


CH20-(4-picoline ) 


rn- 


o-INl~i-CrSZ. 




63 


CH20-(4-picoline) 


Ph- 


8-NHC(0)CsHii 




64 


CH20-(4-picoline) 


Ph- 


8-NHC(0)CH2Br 




65 


CH20-(4-picoline) 


Ph- 


8-NH-C(NH)NH2 




66 


CH20-(4-picoline) 


Ph- 


8-(2)-thiophene 














67 


CH20-(4-picoline) 


rn- 


y-metnyi 






CH20-(4-picoline) 


rn- 


9-ethyl 






\^xx2v-' v." pivUiuic y 


Ph- 


7 — i&u*pi vjij y 1 




70 


CH 2 0-(4-picoline) 


Ph- 


9-tert-butyl 




71 


CH20-(4-picoline) 


Ph- 


9-OH 




72 


CH20-(4-picoline) 


Ph- 


9-OCH3 




73 


CH20-(4-picoline) 


Ph- 


9-0(iso-propyl) 



433 



Prefix 

\M. Mr X « AAAt 


Cpd# 

yyy) 


R 3A = R 3B 


R 5A 


(R 6 )*. 




74 


CH20-(4-picoline) 


Ph- 


9.SCH3 




75 


CH20-(4-picoline) 


Ph- 


9-SOCH3 




76 


CH20-(4-picoline) 


Ph- 


9-SO2CH3 




77 


CH20-(4-picoline) 


Ph- 


9-SCH2CH3 




78 


CH20(4-picoline) 


Ph- 


9-NH2 




79 


CH20-(4-picoline) 


Ph- 


9-NHOH 




80 


CH 2 0-(4-picoline) 


Ph- 


9-NHCH3 




81 


CH20(4-picoline) 


Ph- 


9-N(CH 3 )2 




82 


CH20-(4-picoline) 


Ph- 


9^(^3)3,1" 




83 


CH20-(4-picoline) 


Ph- 


9-NHC(=0)CH3 




84 


CH20-(4-picoline) 


Ph- 


9-N(CH2CH3)2 




85 


CH20-(4-picoline) 


Ph- 


9-NMeCH2C02H 




86 


CH20-(4-picoline) 


Ph- 


9-N + (Me) 2 CH2C02H, V 




87 


CH20-(4-picoline) 


Ph- 


9-(N)-moipholine 




88 


CH20-(4-picoline) 


Ph- 


9-(N)-azetidine 




89 


CH20-(4-picoline) 


Ph- 






90 


CH20-(4-picoline) 


Ph- 


9-(N)-pyrrolidine 




91 


CH20-(4-picoline) 


Ph- 


Q_rNA_N-TTietHv1-nvTTolidiniiini I* 




92 


CH20-(4-picoline) 


Ph- 


Q_rNA_7sI_rneth vl-rnornhol inium I" 




93 


CH20-(4-picoliBe) 


Ph- 


9-(N)-N ' -methylpiperazine 




93 


CH20-(4-picoline) 


Ph- 


Q-rNA-N'-dirnethvlnineraziniurn I" 




95 


CH20-(4-picoline) 


Ph- 


9-NH-CBZ 




96 


CH20-(4-picoline) 


Ph- 


9-NHC(0)C5Hn 




97 
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[911] 
[912] 



Example 1395 

Dibutyl 4-fluorobenzene dialdehyde 




[913] Step 1: Preparation of dibutyl 4-fluoro benzene dialdehyde 

[914] To a stirred solution of 17.5 g (123 mmol) of 2,5-difluorobenzaldehyde 
(Aldrich) in 615 mL of DMSO at ambient temperature was added 6.2 g (135 
mmol) of lithium sulfide (Aldrich). The dark red solution was stirred at 75°C 
for 1.5 hours, or until the starting material was completely consumed, and then 
34 g (135 mmol) of dibutyl mesylate aldehyde was added at about 50°C. The 
reaction mixture was stirred at 75°C for three hours or until the reaction was 
completed. The cooled solution was poured into water and extracted with ethyl 
acetate. The combined extracts were washed with water several times, dried 
(MgSC>4) and concentrated in vacuo . Silica gel chromatographic purification 
of the crude product gave 23.6 g (59%) of fluorobenzene dialdehyde as a 

yellow oil: l H NMR (CDCI3) d 0.87 (t, J= 7.05 Hz, 6H), 1.0-1.4 (m, 8H), 
1.5-1.78 (m, 4H), 3.09 (s, 2H), 7.2-7.35 (m, 1H), 7.5-7.6 (m, 2H), 9.43 (s, 1H), 
10.50 (d, J =2.62 Hz, 1H). 

[915] Step 2: Preparation of dibutyl 4-fluorobenzyl alcohol 

[916] To a solution of 22.6 g (69.8 mmol) of the dialdehyde obtained from Step 1 in 
650 mL of THF at -60°C was added 69.8 mL (69.8 mmol) of DIBAL (1M in 
THF) via a syringe. The reaction mixture was stirred at -40°C for 20 hours. 
To the cooled solution at -A0°C was added sufficient amount of ethyl acetae to 
quench the excess of DIBAL, followed by 3 N HC1. The mixture was 
extracted with ethyl acetate, washed with water, dried (MgS0 4 ), and 
concentrated in vacuo . Silica gel chromatographic purification of the crude 
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product gave 13.5 g (58%) of recovered starting material, and 8.1 g (36%) of 
the desired fluorobenzyl alcohol as a colorless oil: *H NMR (CDCI3) d 0.88 
(t, J = 7.05 Hz, 6H), 1.0-1.4 (m, 8H), 1.5-1.72 (m, 4H), 1.94 (br s, 1H), 3.03 
(s, 2H), 4.79 (s, 2H), 6.96 (dt, J = 8.46, 3.02 Hz, 1H), 7.20 (dd, J= 9.47, 2.82 
Hz, 1H), 7.42 (dd, J = 8.67, 5.64, 1H), 9.40 (s, 1H). 

[917] Step 3: Preparation of dibutyl 4-fluorobenzyl bromide 

[918] To a solution of 8.1 g (25 mmol) of benzyl alcohol obtained from Step 2 in 
100 mL of DMF at -A0°C was added 47 g (50 mmol) of 
bromotriphenyphosphonium bromide (Aldrich). The resulting solution was 
stirred cold for 30 min, then was allowed to warm to 0°C. To the mixture was 
added 10% solution of sodium sulfite and ethyl acetate. The extract was 
washed a few times with water, dried (MgS04), and concentrated in vacuo . 
The mixture was stirred in small amount of ethyl acetate/hexane mixture (1:4 
ratio) and filtered through a pad of silica gel, eluting with same solvent 
mixture. The combined filtrate was concentrated in vacuo to give 9.5 g (98%) 
of the desired product as a colorless oil: *H NMR (CDCI3) d 0.88 (t, J= 7.05 
Hz, 6H), 1,0-1.4 (m, 8H), 1.55-1.78 (m, 4H), 3.11 (s, 2H), 4.67 (s, 2H), 7.02 
(dt, J = 8.46, 3.02 Hz, 1H), 7.15 (dd, J= 9.47, 2.82 Hz, 1H), 7.46 (dd, J = 
8.67,5.64, 1H), 9.45 (s, 1H). 

[919] Step 4: Preparation of sulfonyl 4-fluorobenzyl bromide 

[920] To a solution of 8.5 g (25 mmol) of sulfide obtained from Step 3 in 200 mL of 
CH2CI2 at 0°C was added 15.9 g (60 mmol) of mCPBA (64% peracid). The 
resulting solution was stirred cold for 10 min, then was allowed to stirred 
ambient temperature for 5 hours. To the mixture was added 10% solution of 
sodium sulfite and ethyl acetate. The extract was washed several times with 
saturated Na2C03, dried (MgS0 4 ), and concentrated in vacuo to give 10.2 g 
(98%) of the desired product as a colorless oil: l H NMR (CDCI3) d 0.91 (t, J 
= 7.05 Hz, 6H), 1.03-1.4 (m, 8H), 1.65-1.82 (m, 2H), 1.90-2.05 (m, 2H), 3.54 
(s, 2H), 5.01 (s, 2H), 7.04-7.23 (m, 1H), 7.30 (dd, 7= 8.87, 2.42 Hz, 1H), 8.03 
(dd, J= 8.86, 5.64, 1H), 9.49 (s, 1H). 



[921] Fxamnle 1396 
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Generic Scheme 9 
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[922] Generic Scheme 9: The nucleophilic substitution of an appropriately 
substituted 2-fluorobenzaldehyde with lithium sulfide or other nucleophilic 
sulfide anion in polar solvent (such as DMF, DMA, DMSO ..etc), followed by 
the addition of dialkyl mesylate aldehyde (X), provided a dialkyl benzene 
dialdehyde Y. DIBAL reduction of the dialdehyde at low temperature yielded 
benzyl alcohol monoaldehyde Z. Conversion of benzyl alcohol to benzyl 
bromide, followed by oxidation of sulfide to sulfone yielded the key 
intermediate W. 

[923] Example 1397 

[924] The 7-fluoro, 9-fluoro and 7,9-difluoro analogs of benzothiepine compounds 
can be reacted with sulfur and nitrogen nucleophiles to give the corresponding 
sulfur and nitrogen substituted analogs. The following example demonstrates 
the synthesis of these analogs. 

[925] 3^-Dibutyl-5a-(4 5 -fluorophenyl)-4a-hydroxy-7-methylthio-2 v 3,4,5- 
tetrahydrobenzothiepine-l,l-dioxide. 



[926] A mixture of 0.4 g Of 3,3-dibutyl-7-fluoro-5a-(4'-fluorophenyl)-4a-hydroxy- 
2,3 ,4,5-tetrahydrobenzothiepine- 1,1 -dioxide, prepared by previously described 
method, 0.12 g of sodium methanethiolate and 20 ml of DMF was stirred at 
50°C for 3 days. An additional 0.1 g of sodium methanethiolate was added to 
the reaction mixture and the mixture was stirred for additional 20 h at 50°C 
then was concentrated in vacuo. The residue was triturated with water and 
extracte wiith ether. The ether extract was dried over MgS0 4 and concentrated 





OH 



F 
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in vacuo to 0.44 g of an oil Purification by HPLC (10% EtOAc in hexane) 
gave 0.26 g of needles, mp 164-165.5 %C. 

[927] 3;3-Dibutyl-9-dimethylamino-7^ 

2^,4,5-tetrahydrobenzothiepine-l,l-dioxide and 7,9-Bis(dimethylamino)- 

3 r 3-dibutyl-5a-(4'-fluorophenyl)-4a-hydroxy-2^,4 5 5- 

tetrahydrobenzothiepine-l,l-di ox ide. 




F 



[928] A solution of 0.105 g of 3,3-dibutyl-7,9-difluoro-5a-(4'-fluorophenyl)-4a- 
hydroxy-2,3 ,4,5-tetrahydrobenzothiepine- 1 , 1 -dioxide, prepared by the method 
described previously, in 20 ml of 2 N dimethylamine in THF was heated at 
160°C in a sealed Parr reactor overnight. The reaction mixture was cooled and 
concentrated in vacuo. The residue was triturated with 25 ml of water and 
extracted with ether. The ether extract was dried over MgS04 and 
concentrated in vacuo. The resdue was purified by HPLC (10% EtOAc in 
hexane) to give 35 mg of an earlier fraction which was identified as 3,3- 
dibutyl-9-dimethylamino-7-fluoro-5a-(4 , -fluorophenyl)-4a-hydroxy-2,3,4,5- 

tetrahydrobenzothiepine- 1,1 -dioxide, MS (CI) m/e 480 (NT 1- +1), and 29 mg 
of a later fraction which was identified as 7,9-bis(dimethylamino)-3,3-dibutyl- 
5a-(4' -fluorophenyl)-4a-hydroxy-2,3 ,4,5-tetrahydrobenzothiepine- 1 , 1 -dioxide, 

MS(CI)m/e505(M + +l). 

[929] The compounds of this invention can also be synthesized using cyclic sulfate 
(XL, below) as the reagent as shown in the following schemes XI and XII. 
The following examples describe a procedure for using the cyclic sulfate as 
the reagent. 
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SCHEME 10. 




XLIVa XLIVb 

[930] Scheme 10 illustrates yet another route to benzothiepine- 1,1 -dioxides, 
particularly 3,3-dialkyl analogs, starting from the thiophenol XVIIIA. 
Thiophenol XVIIIA can be reacted with cyclic sulfate XL to give the alcohol 
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XLI which can be oxidized to yield the aldehyde XLIL Aldehyde XLII itself 
can be further oxidized to give the sulfone XLIII which can be cyclized to give 
a stereoisomeric mixture of benzothiepine XLIVa and XLIVb. 

[931] Thiophenol XVIIIA can be prepared according to Scheme 7 as previously - 
discussed and has the following formula: 




XVIIIA 



[932] wherein R 5A , R 6 and are as previously described in connection with Formulas 
1-1 to 1-24, where similar substituents R 5A and R 6 are described. Cyclic sulfate 
XL can be prepared according to synthetic procedures known in the art and 
has the following formula: 




XL 



[933] wherein R 3A and R 36 are as previously described in connection with Formulas 
1-1 to 1-24 wherein similar substituents R 3A and R 3B are described, fined for 
the compounds of formula I. Preferably, R 1 and R 2 are alkyl; more preferably, 
they are selected from the group consisting of methyl, ethyl, propyl, isopropyl, 
n-butyl, iso-butyl, sec-butyl, tert-butyl, and pentyl; and still more preferably, 
R 1 and R 2 are n-butyl. 

[934] In the process of Scheme XI, thiophenol XVIIIA is initially reacted with 
cyclic sulfate XL. This reaction preferably is conducted in an aprotic solvent 
such as methoxyethyl ether. While the reaction conditions such as 
temperature and time are not narrowly critical, the reaction preferably is 
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allowed to proceed at about room temperature for about two hours. The 
reaction preferably employs an approximately stoichiometric ratio of the 
starting materials, with a slight excess of cyclic sulfate XL being preferred. 
Reaction time and yield can be improved by using about 1.01 to 1.3 
equivalents of cyclic sulfate XL for each equivalent of thiophenol XVIIIA 
present. More preferably, this ratio is about 1.1 equivalents of cyclic sulfate 
XL for each equivalent of thiophenol XVIIIA present. 

[935] In the process of the invention, thiophenol XVIIIA also is treated with an 
abstracting agent. The abstracting agent can be added to the solvent 
containing thiophenol XVIIIA prior to, concurrently with, or after the addition 
of cyclic sulfate XL. Without being held to a particular theory, it is believed 
the abstracting agent removes the hydrogen atom from the mercaptan group 
attached to the benzene ring of thiophenol XVIIIA. The resulting sulfur anion 
of the thiophenol then reacts with cyclic sulfate XL to open the sulfate ring. 
The sulfur anion of the thiophenol then bonds with a terminal carbon atom of 
the open ring sulfate. The terminal group at the unbonded end of the open ring 
sulfate is the sulfate group. 

[936] The abstracting agent generally is a base having a pH greater than about 10. 
Preferably, the base is an alkali metal hydride such as sodium hydride, lithium 
hydride or potassium hydride; more preferably, the base is sodium hydride. A 
slight excess of abstracting agent is preferred relative to thiophenol XVIIIA. 
Reaction time and yield is improved by using about 1.0 to about 1.1 
equivalents of abstracting agent for each equivalent of thiophenol XVIIIA 
present. More preferably, this ratio is about 1.1 equivalents of abstracting 
agent for each equivalent of thiophenol XVIIIA present. 

[937] The sulfate group of the intermediate product of the reaction of thiophenol 
XVIIIA with cyclic sulfate XL is then removed, preferably by hydrolysis, to 
yield alcohol XLI. Suitable hydrolyzing agents include mineral acids, 
particularly hydrochloric acid and sulfuric acid. 
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[938] The several reactions involving thiophenol XVIIIA, cyclic sulfate XL, the 
abstracting agent and the hydrolyzing agent can take place in situ without the 
need for isolation of any of the intermediates produced. 

[939] Alcohol XLI is then isolated by conventional methods (for example, extraction 
with aqueous methyl salicylate) and oxidized using standard oxidizing agents 
to aldehyde XLIL Preferably, the oxidizing agent is sulfur trioxide or 
pyridinium chlorochromate, and more preferably, it is pyridinium 
chlorochrornate. The reaction is conducted in a suitable organic solvent such 
as methylene chloride or chloroform. 

[940] Aldehyde XLII is then isolated by conventional methods and further oxidized 
using standard oxidizing agents to sulfone-aldehyde XLIII. Preferably, the 
oxidizing agent is metachloroperbenzoic acid. 

[941] Sulfone-aldehyde XLIII likewise is isolated by conventional methods and then 
cyclized to form the stereoisomeric benzothiepines XLIVa and XLIVb. The 
cyclizing agent preferably is a base having a pH between about 8 and about 9. 
More preferably, the base is an alkoxide base, and still more preferably, the 
base is potassium tert-butoxide. 

[942] The two oxidation steps of Scheme 10 can be reversed without adversely 
affecting the overall reaction. Alcohol XLI can be oxidized first to yield a 
sulfone-alcohol which is then oxidized to yield a sulfone-aldehyde. 
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SCHEME 11 




LIVa , LIVb 



[943] Scheme 11 illustrates still another route to benzothiepine- 1,1 -dioxides, 
particularly 3,3-dialkyl analogs, starting from the halobenzene L. 
Halobenzene L can be reacted with cyclic sulfate XL disclosed above to give 
the alcohol LI which can be oxidized to yield the sulfone-alcohol LIL 
Sulfone-alcohol LII itself can be further oxidized to give the sulfone-aldehyde 
LIII which can be cyclized to give a stereoisomeric mixture of benzothiepine 
LIVa and LIVb. 
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[944] Halobenzene L (which is commercially available or can be synthesized i 
commercially available halobenzenes by one skilled in the art) has 
following formula: 




[9451 wherein R 5A R 6 , and m are as previously described in connection with 
compounds of Formulas 1-1 to 1-24, where substituents R 5A and R 6 are 
described. R h is a halogen such as chloro, bromo, fluoro or iodo; and R e is an 
electron withdrawing group at the ortho or para position of the halobenzene, 
and is preferably a p-nitro or o-nitro group. Cyclic sulfate XL can be prepared 
as set forth in Scheme XI and can have the following formula: 




XL 



[946] wherein R 3A and R 3B are as previously described in connection with 
compounds of Formulas 1-1 to 1-24, where substituents R 3A and R 3B are 
described. Preferably, R 3A and R 3B are alkyl; more preferably, they are 
selected from the group consisting of methyl, ethyl, propyl, isopropyl, n-butyl, 
iso-butyl, sec-butyl, tert-butyl, and pentyl; and still more preferably, R 3A and 
R 3B are n-butyl. 

[947] In the process of Scheme 11, halobenzene L is initially reacted with cyclic 
sulfate XL. This reaction preferably is conducted in an aprotic solvent such as 
dimethyl formamide or N:N-dimethylacetamide, and more preferably, in 
dimethyl formamide. Although the reaction conditions such as temperature 



and time are not narrowly critical, the reaction preferably is allowed to 
proceed at between about 70°C and about 90°C for about 8 to 12 hours. More 
preferably, the reaction temperature is maintained at about 80°C. The reaction 
preferably employs an approximately stoichiometric ratio of the starting 
materials, with a slight excess of cyclic sulfate XL being preferred. Reaction 
time and yield is improved by using about 1.1 to 1.3 equivalents of cyclic 
sulfate XL for each equivalent of halobenzene L present. More preferably, 
this ratio is about 1.1 equivalents of cyclic sulfate XL for each equivalent of 
halobenzene L present. 

[948] In the above-noted process in connection with the claimed invention, 
halobenzene L also is treated with an abstracting agent. The abstracting agent 
can be added to the solvent containing halobenzene L prior to, concurrently 
with, or after the addition of cyclic sulfate XL. Without being held to a 
particular theory, it is believed the abstracting agent removes the halogen atom 
attached to the benzene ring of halobenzene L and replaces that atom with a 
divalent sulfur atom. The resulting sulfur anion reacts with cyclic sulfate XL 
to open the sulfate ring. The sulfur anion of the halobenzene then bonds with 
a terminal carbon atom of the open ring sulfate. The terminal group at the 
unbonded end of the open ring sulfate is the sulfate group. The abstracting 
agent generally is a dialkali metal sulfide, and preferably it is dilithium sulfide. 
A slight excess of the abstracting agent is preferred relative to halobenzene L. 
Reaction time and yield is improved by using about 1.01 to 1.3 equivalents of 
abstracting agent for each equivalent of halobenzene L present. More 
preferably, this ratio is about 1.05 equivalents of abstracting agent for each 
equivalent of halobenzene L present. 

[9491 The sulfate group of the product of the reaction of thiophenol XVIIIA with 
cyclic sulfate XL is then removed, preferably by hydrolysis, to yield a mixture 
of an ester and alcohol LI. Suitable hydrolyzing agents include mineral acids, 
particularly hydrochloric acid and sulfuric acid. The ester is then converted to 
alcohol LI by treatment with an alkali metal hydroxide, preferably sodium 
hydroxide. 
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[950] The several reactions involving halobenzene L, cyclic sulfate XL, the 
abstracting agent and the hydrolyzing agent can take place in situ without the 
need to isolate any of the intermediates produced. 

[9511 Alcohol LI is then isolated by conventional methods (for example, extraction 
with aqueous methyl salicylate) and oxidized using standard oxidizing agents 
to sulfone-alcohol LIL Preferably, the oxidizing agent is 
metachloroperbenzoic acid. The reaction is conducted in a suitable organic 
solvent such as methylene chloride or chloroform. 

[9521 Sulfone-alcohol LII is then isolated by conventional methods and further 
oxidized using standard oxidizing agents to sulfone-aldehyde LIII. Preferably, 
the oxidizing agent is sulfur trioxide or pyridinium chlorochromate, and more 
preferably, it is pyridinium chlorochromate. The reaction is conducted in a 
suitable organic solvent such as methylene chloride or chloroform. 

[953] Sulfone-aldehyde XLIII is then converted to the desired benzothiepine-1,1- 
dioxides according to the procedure previously set forth in Scheme 10. 

[954] The two oxidation steps can be reversed without adversely affecting the 
overall reaction. Alcohol XLI can be oxidized first to yield an aldehyde which 
is then oxidized to yield a sulfone-aldehyde. 

[955] Use of the cyclic sulfate reagent instead of a mesylate reagent in Schemes 10 
and 11 improves the overall yield and avoids many of the purification 
difficulties encountered relative to those reaction schemes proceeding through 
a mesylate intermediate. Overall yields are significantly improved when a 
cyclic sulfate is used instead of a mesylate reagent. In addition, 
chromatographic separation of the intermediate product of the cyclic sulfate 
coupling step of the reaction is not necessary. For example, in Schemes XI 
and XII the intermediate is a water soluble alkali metal salt and the impurities 
can be removed by extraction with ether. The intermediate is then hydrolyzed 
to the desired alcohol. 
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[956] Example Correspond ing to Scheme 10: 

[957] Stepl: Preparation of 2,2-dibutyl-l,3-pr panediol: 

OH OH 




[958] Lithium aluminum hydride (662 ml, 1.2 equivalents, 0.66 mol) in 662 mL of 
1M THF was added dropwise to a stirred solution of dibutyl-diethylmalonate 
(150 g, 0.55 mol) (Aldrich) in dry THF (700ml) while maintaining the 
temperature of the reaction mixture at between about -20°C to about 0°C using 
an acetone/dry ice bath. The reaction mixture was then stirred at room 
temperature overnight. The reaction was cooled to -20°C and 40 ml of water, 
80 ml of 10% NaOH and 80 ml of water were successively added dropwise. 
The resulting suspension was filtered. The filtrate was dried over sodium 
sulphate and concentrated under vacuum to give 98.4 g (yield 95%) of the diol 
as an oil. Proton NMR, carbon NMR and MS confirmed the product. 

[959] Step 2: Dibutyl-cyclic-sulfite: 
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[960] A solution of the dibutyl-diol of step 1 (103 g, 0.5478 mol) in anhydrous 
methylene chloride (500 ml) and triethylamine (221 g, 4 equivalents, 2.19 
mol) was stirred at 0°C under nitrogen. Thionyl chloride (97.78 g, 0.82 mol) 
was added dropwise to the mixture. Within 5 minutes the solution turned to 
yellow and then to black when the addition was completed within about half 
an hour. The reaction was completed within 3 hours (gas chromatography 
confirmed no starting material was left). The mixture was washed with ice 
water twice, and brine twice. The organic phase was dried over magnesium 
sulphate and concentrated under vacuum to give 128 g (yield 100%) of the 
dibutyl cyclic-sulfite as a black oil. NMR and MS were consistent with the 
product. 

[961] Step 3: Dibutyl-cyclic sulfate: 



O" 



o 
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[962] To a solution of the dibutyl-cyclic-sulfite of step 2 (127.5 g, 0.54 mol) in 600 
ml acetonitrile and 500 ml of water cooled in an ice bath under nitrogen was 
added ruthenium(III) chloride (1 g) and sodium periodate (233 g, 1.08 mol). 
The reaction was stirred overnight and the color of the solution turned black. 
Gas chromatography confirmed there was no starting material left. The 
mixture was extracted once with 300 ml of ether and three times with brine. 
The organic phase was dried over magnesium sulphate and passed through 
celite. The filtrate was concentrated under vacuum and gave 133 g (yield 
97.8%) of the dibutyl-cyclic-sulfate as an oil. Proton NMR, carbon NMR and 
MS confirmed the product. 

[963] Step 4: 2-[(2-4 , -fluorobenzyI-4-methylphenylthio) methyl]-2- 

butylhexanol: 



[964] A 60% oil dispersion of sodium hydride (0.27 g, 6.68 mmole) was washed 
with hexane. The hexane was decanted and 20 ml of methoxyethyl ether was 
added to the washed sodium hydride and cooled in an ice bath. A mixture of 
diphenylmethane thiophenol (1.55 g, 6.68 mmole) in 10 ml of methoxyethyl 
ether was added dropwise over a period of 15 minutes. A mixture of the 
dibutyl-cyclic-sulfate of step 3 (2.17 g, 8.66 mmole) in 10 ml of methoxyethyl 
ether was then added. The resulting mixture was stirred for 30 minutes at 0°C 
and 1 hour at room temperature under nitrogen. Gas chromatography 
confirmed there was no thiol left. The solvent was evaporated and washed 
with water and ether two times. The water layer was separated and 20 ml of 



H 3 C 
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10% NaOH was added. This aqueous mixture was boiled for 30 minutes, 
cooled, acidified with 6N HCI, and boiled for 10 minutes. The mixture was 
cooled and extracted with ether. The organic layer was washed successively 
with water and brine, dried over magnesium sulphate, and concentrated under 
vacuum to give 2.47 g (yield 92.5%) of the hexanol as an oil. Proton NMR, 
C13-NMR and MS confirmed the product. 

[965] Step 5 : 2-[(2^ , -fluorobenzyl-^methylphenylthio)methyl]-2-butylhexanal: 



[966] To a solution of the hexanol of step 4 (2 g, 4.9 mmole) in 40 ml of methylene 
chloride cooled in an ice bath under nitrogen was added pyridinium 
chlorochromate (2.18 g, 9.9 mmole). The reaction mixture was stirred for 3 
hours and filtered through silica gel. The filtrate was concentrated under 
vacuum to give 1.39 g (yield 70%) of the hexanal as an oil. Proton NMR, 
carbon NMR and MS confirmed the product. 

[967] Step 6: 2-[(2-4 , -fluorobenzyl-4-methyIphenylsulfonyl) methyl]-2- 
butylhexanal 




F 
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[968] To a solution of the hexanal of step 5 (0.44 g, 1.1 mmole) in 20 ml of 
methylene chloride cooled by an ice bath under nitrogen was added 70 % 
metachloroperbenzoic acid (0.54 g, 2.2 mmole). The reaction mixture was 
stirred for 18 hours and filtered. The filtrate was washed successively with 
10% NaOH(3X), water, and brine, dried over magnesium sulphate, and 
concentrated under vacuum to give 0.42 g (yield 90%) of the hexanal as an oil. 
Proton NMR, carbon NMR and MS confirmed the product. 

[9691 Step 7: Cis-3^-dibutyl-7-methyl-5-(4 , -fluoro-phenyl)-23 9 4 5 S- 
tetrahydrobenzothiepine-l,l-dioxide: 




[970] A mixture of the hexanal of step 6 (0.37 g, 0.85 mmole) in 30 ml of anhydrous 
THF was stirred in an ice bath at a temperature of about 0°C. Potassium-tert- 
butoxide (102 mg, 0.85 mmole) was then added. After 3 hours thin layer 
chromatography confirmed the presence of the product and a small amount of 
the starting material. The crude reaction mixture was acidified with 10% HC1, 
extracted with ether, washed successively with water and brine, dried with 
MgS0 4 , and concentrated under vacuum. This concentrate was purified by 
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HPLC (10% EtOAc-Hexane). The first fraction came as 0.1 g of the starting 
material in the form of an oil. The second fraction yielded 0.27 g (75% yield) 
of the desired benzothiepine as a white solid. Proton NMR, carbon NMR and 
MS confirmed the product. (M+H=433). 

[971] Example Corresponding to Sch eme 1 1 

[972] Step 1: Z-Kl^'-methoxybenzyM-nitrophenylthioVmethyl]-!- 
butylhexanol: 

Bu 



0 2 N 




OCH 3 



[973] Chlorodiphenylmethane (lOg) was dissolved in 25 ml of DMF and lithium 
sulfide [1.75 g, 1.05 equivalents] was added. The solution color changed to 
red. The reaction mixture was heated at 80°C overnight. The solution was 
cooled to 0°C and dibutyl-cyclic-sulfate (9.9g; prepared as set forth in Step 3 
of the Scheme XI examples) in 10 ml of DMF was added and stirred at room 
temperature overnight. The solvent was evaporated and washed successively 
with water and ether (three times). The water layer was separated and 40 ml of 
concentrated sulfuric acid was added and the reaction mixture boiled 
overnight. The mixture was cooled and extracted with ethyl acetate. The 
organic layer was washed successively with water and brine, dried over 
magnesium sulphate, and concentrated under vacuum. The product was boiled 
with 3M of NaOH for 1 hour. The mixture was cooled and extracted with 
ethyl acetate. The organic layer was washed successively with water and 
brine, dried over magnesium sulphate, and concentrated under vacuum. The 
concentrate was dissolved in methylene chloride, filtered through silica gel, 
eluted with 20% ethyl acetate and hexane, and concentrated under vacuum to 
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give 1 1.9 g (yield 74%) of the hexanol as an oil. Proton NMR, C13-NMR and 
MS confirmed the product. 



step 2 : 2-[2-4 , -methoxybenzyl-4-nitrophenylthio)-methy 11-2- 

butylhexanal: 



0 2 N 




OCH 3 



[975] To a solution of the hexanol of step 1 (6 g, 13 mmole) in 50 ml methylene 
chloride cooled in ice bath under nitrogen was added 70% MCPBA (8.261 g, 
33 mmole). The reaction was stirred for 18 hours at room temperature and 
filtered. The filtrate was washed successively with 10% NaOH (3X), water 
and brine, dried over magnesium sulphate, and concentrated under vacuum. 
The concentrate was dissolved in methylene chloride, filtered through silica 
gel, eluted with 20% ethyl acetate and hexane, and concentrated under vacuum 
to give 5 g (yield 77.7%) of the hexanal as a white solid, MP 58-60°C. Proton 
NMR, C13-NMR and MS confirmed the product. 



[976] Example 1398 

[977] Step 1. Preparation of 2 
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[978] To a solution of 6.0 g of dibutyl 4-fluorobenzene dialdehyde of Example 1395 
(14.3 mmol) in 72 mL of toluene and 54 mL of ethanol was added 4.7 g 3- 
nitrobenzeneboronic acid (28.6 mmol), 0.8 g of tetrakis (triphenylphosphine) 
palladium(O) (0.7 mmol) and 45 mL of a 2 M solution of sodium carbonate in 
water. This heterogeneous mixture was refluxed for three hours, then cooled 
to ambient temperature and partitioned between ethyl acetate and water. The 
organic layer was dried over MgS0 4 and concentrated in vacuo . Purification 
by silica gel chromatography (Waters Prep-2000) using ethyl acetate/hexanes 
(25/75) gave 4.8 g (73%) of the title compound as a yellow solid. *H NMR 
(CDCI3) d 0.88 (t, J = 7.45 Hz, 6H), 0.99-1.38 (m, 8H), 1.62-1.75 (m, 2H), 
1.85-2.00 (m, 2H), 3.20 (s, 2H), 4.59 (s, 2H), 6.93 (dd, J = 10.5 and 2.4 Hz, 
1H), 7.15 (dt, J = 8.4 and 2.85 Hz, 1H), 7.46-7.59 (m, 2H), 8.05-8.16 (m, 3H), 
9.40 (s, 1H). 

[979] Step 3. Preparation of 3 




N0 2 

[980] A solution of 4.8 g (10.4 mmol) of 2 in 500 mL THF was cooled to 0°C in an 

ice bath. 20 mL of a 1 M solution of potassium t-butoxide was added slowly, 

maintaining the temperature at <5 °C. Stirring was continued for 30 minutes, 

then the reaction was quenched with 100 mL of saturated ammonium chloride. 

The mixture was partitioned between ethyl acetate and water; the organic layer 

was washed with brine, then dried (MgS0 4 ) and concentrated in vacuo . 
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Purification by silica gel chromatography through a 100 ml plug using CH 2 C1 2 
as eluent yielded 4.3 g (90%) of 3 as a pale yellow foam. *H NMR (CDC1 3 ) d 
0.93 (t, J = 7.25 Hz, 6H), 1.00-1.55 (m, 8H), 1.59-1.74 (m, 3H), 2.15-2.95 (m, 
1H), 3.16 ( qAB , Jab = 15-0 Hz, AV = 33.2 Hz, 2H), 4.17 (d, J = 6.0 Hz, 1H), 
5.67 (s, 1H), 6.34 (dd, J=9.6 and 3.0 Hz, 1H), 7.08 (dt, J = 8.5 and 2.9 Hz, 
1H), 7.64 (t, J = 8.1 Hz, 1H), 7.81 (d, J = 8.7 Hz, 1H), 8.13 (dd, J = 9.9 and 3.6 
Hz, 1H), 8.23-8.30 (m, 1H), 8.44 (s, 1H). MSCFABH 4 ") m/e (relative 
intensity) 464.5 (100), 446.6 (65). HRMS calculated for M+H 464.1907. 
Found 464.1905. 

(9811 Step 4. Preparation of 4 




[982J To a cooled (0 °C) solution of 4.3 g (9.3 mmol) of 3 in 30 ml THF contained 
in a stainless steel reaction vessel was added 8.2 g dimethyl amine (182 
mmol). The vessel was sealed and heated to 1 10°C for 16 hours. The reaction 
vessel was cooled to ambient temperature and the contents concentrated in 
vacuo . Purification by silica gel chromatography (Waters Prep-2000) using an 
ethyl acetate/hexanes gradient (10-40% ethyl acetate) gave 4.0 g (88%) of 4 as 
a yellow solid. *H NMR (CDC1 3 ) d 0.80-0.95 (m, 6H), 0.96-1.53 (m, 8H), 
1.60-1.69 (m, 3H), 2.11-2.28 (m, 1H), 2.79 (s, 6H), 3.09 ( qAB , = 15.0 
Hz, DV= 45.6 Hz, 2H), 4.90 (d, J = 9.0 Hz, 1H), 5.65 (s, 1H), 5.75 (d, J = 2.1 
Hz, 1H), 6.52 (dd, J = 9.6 and 2.7 Hz, 1H), 7.59 (t, J = 8.4 Hz, 1H), 7.85 (d, J 
= 7.80 Hz, 1H), 7.89 (d, J = 9.0 Hz, 1H), 8.20 (dd, J = 8.4 and 1.2 Hz, 1H), 

8.43 (s, 1H). MS(FABH + ) m/e (relative intensity) 489.6 (100), 471.5 (25). 
HRMS calculated for M+H 489.2423. Found 489.2456. 
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[983] Step 5. Preparation of 5 




[984] To a suspension of 1.0 g (2.1 mmol) of 4 in 100 ml ethanol in a stainless steel 
Parr reactor was added 1 g 10% palladium on carbon. The reaction vessel was 
sealed, purged twice with H 2 , then charged with H 2 (100 psi) and heated to 
45°C for six hours. The reaction vessel was cooled to ambient temperature 
and the contents filtered to remove the catalyst. The filtrate was concentrated 
in vacuo to give 0.9 g (96%) of 5. ! H NMR (CDC1 3 ) d 0.80-0.98 (m, 6H) 5 
1.00-1.52 (m, 10H), 1.52-1.69 (m, 1H), 2.15-2.29 (m, 1H), 2.83 (s, 6H), 3.07 

(<1AB> J AB = l5A Hz > DV = 44 2 Hz > 2H >> 3/70 < s > 2H >> 414 < s ? 1H) > 5 43 (s ' 
1H), 6.09 (d, J = 2.4 Hz, 1H), 6.52 (dd, J = 12.2 and 2.6 Hz, 1H), 6.65 (dd, J = 
7.8 and 1.8 Hz, 1H), 6.83 (s, 1H), 6.93 (d, J = 7.50 Hz, 1H), 7.19 (t, J = 7.6 

Hz, 1H), 7.89 (d, J = 8.9 Hz, 1H). MS(FABH+) m/e (relative intensity) 459.7 
(100). HRMS calculated for M+H 459.2681. Found 459.2670. 

[985] Step 6. Preparation of 6 

[986] To a solution of 914 mg (2.0 mmol) of 5 in 50 ml THF was added 800 mg (4.0 
mmol) 5-bromovaleroyl chloride. Next was added 4 g (39.6 mmol) TEA. The 
reaction was stirred 10 minutes, then partitioned between ethyl acetate and 
brine. The organic layer was dried (MgSC>4) and concentrated in vacuo . 
Purification by silica gel chromatography through a 70 ml MPLC column 
using a gradient of ethyl acetate(20-50%) in hexane as eluent yielded 0.9 g 
(73%) of 6 as a pale yellow oil. *H NMR (CDC1 3 ) d 0.84-0.95 (m, 6H), 1.02- 
1.53 (m, 10H), 1.53-1.68 (m, 1H), 1.80-2.00 (m, 4H), 2.12-2.26 (m, 4H), 2.38 
(t, J = 6.9 Hz, 2H), 2.80 (s, 6H), 3.07 (q^, J AB = 15.6 Hz, DV = 40.4 Hz, 

2H), 3.43 (t, J = 6.9 Hz, 2H), 4.10 (s, 1H), 5.51 (s, 1H), 5.95 (d, J = 2.4 Hz, 
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1H), 6.51 (dd, J = 9.3 and 2.7 Hz, 1H), 7.28 (s, 1H), 7.32-7.41 (m, 2H), 7.78 
(d, J = 8.1 Hz, 1H), 7.90 (d, J = 9.0 Hz, 1H). 



[987] Step 7. Preparation of 7 




[988] To a solution of 0.9 g (1.45 mmol) of 6 in 25 ml acetonitrile add 18 g (178 
mmol) TEA. Heat at 55°C for 16 hours. The reaction mixture was cooled to 
ambient temperature and concentrated in vacuo . Purification by reverse-phase 
silica gel chromatography (Waters Delta Prep 3000) using an acetonitrile 
/water gradient containing 0.05% TFA (20-65% acetonitrile) gave 0.8 g (73%) 
of 7 as a white foam. *H NMR (CDC1 3 ) d 0.80-0.96 (m, 6H), 0.99-1.54 (m, 
19H), 1.59-1.84 (m, 3H), 2.09-2.24 (m, 1H), 2.45-2.58 (m, 2H), 2.81 (s, 6H), 
3.09 ( qAB , = 15.6 Hz, DV = 18.5 Hz, 2H), 3.13-3.31 (m, 8H), 4.16 (s, 

1H), 5.44 (s, 1H), 6.08 (d, J = 1.8 Hz, 1H), 6.57 (dd, J = 9.3 and 2.7 Hz, 1H), 
7.24 (t, J = 7.5 Hz, 1H), 7.34 (t, J = 8.4 Hz, 1H), 7.56 (d, J = 8.4 Hz, 1H), 7.74 
(s, 1H), 7.88 (d, J = 9.0 Hz, 1H), 9.22 (s, 1H). HRMS calcd 642.4304; 
observed 642.4343. 

[989] Example 1398a 

[990] Stepl 

CI O 




N0 2 
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C14H10CINO4 fw=29L69 

[9911 In an inert atmosphere, weigh out 68.3 gms phosphorus pentachloride 
(0.328mole Aldrich 15,777-5) into a 2-necked 500ml round bottom flask. Fit 
flask with a N 2 inlet adapter and suba seal. Remove from inert atmosphere 
and begin N 2 purge. Add 50mls anhydrous chlorobenzene (Aldrich 28,451-3) 
to the PCI5 via syringe and begin stirring with magnetic stir bar. 

[992] Weigh out 60 gms 2-cMoro-5-nitrobenzoic acid (0.298 mole Aldrich 12,511- 
3). Slowly add to the chlorobenzene solution while under N 2 purge. Stir at 
room temperature overnight. After stirring at room temperature for ~20hrs, 
place in oil bath and heat at 50°C for lhr. Remove chlorobenzene by high 
vacuum. Wash residue with anhydrous hexane. Dry acid chloride 
wt=61.95gms. Store in inert and dry atmosphere. 

[993] In inert atmosphere, dissolve acid chloride with 105mls anhydrous anisole 
(0.97 mole Aldrich 29,629-5). Place solution in a 2-necked 500ml round 
bottom flask. 

[994] Weigh out 45.1gms aluminum chloride (0.34 moles Aldrich 29,471-3) and 
place in a solid addition funnel. Fit reaction flask with addition funnel and a 
N 2 inlet adapter. Remove from inert atmosphere. Chill reaction solution with 
ice bath and begin N 2 purge. Slowly add A1C1 3 to chilled solution. After 
addition is complete, allow to warm to room temperature. Stir overnight . 

[995] Quench reaction by pouring into a solution of 300 mis IN HC1 and ice. Stir 
15 min. Extract twice with ether. Combine organic layers and extract twice 
with 2% NaOH, then twice with deionized H 2 0. Dry with MgS0 4 , filter and 
rotovap to dryness. Remove anisole by high vacuum. Crystalize product from 
90% ethanol 10% ethyl acetate. Dry on vacuum line. Wt=35.2gms. Yield 
41%. Obtain NMR and mass spec (m/z=292). 

[996] Step 2 
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CI 




N0 2 

C14H12CINO3 fw=277.71 



[997] Dissolve 38.10gms (0.131 moles) of the benzophenone from step 1 in 250mls 
anhydrous methylene chloride. Place in a 3 liter flask fitted with N 2 inlet, 
addition funnel and stopper. Stir with magnetic stir bar. Chill solution with ice 
bath. 

[998] Prepare a solution of 39.32 gms trifluoromethane sulfonic acid (0.262 mole 
Aldrich 15,853-4) and 170 mis anhydrous methylene chloride. Place in 
addition funnel and add dropwise to chilled solution under N2. Stir 5 minutes 
after addition is complete. 

[999] Prepare a solution of 22.85 gms triethyl silane (0.197mole Aldrich 23,019-7) 
and 170mls anhydrous methylene chloride. Place in addition funnel and add 
dropwise to chilled solution under N 2 . Stir 5 minutes after addition is 
complete. 

liooo]. Prepare a second solution of 39.32 gms trifluoromethane sulfonic acid and 
170mls anhydrous methylene chloride. Place in addition funnel and add 
dropwise to chilled solution under N 2 . Stir 5 minutes after addition is 
complete.. 

[1001] Prepare a second solution of 22.85 gms triethyl silane and 170mls anhydrous 
methylene chloride. Place in addition funnel and add dropwise to chilled 
solution under N 2 . After all additions are made allow to slowly warm to room 
temperature overnight. Stir under N 2 overnight. 

[1002] Prepare 1300 mis saturated NaHC0 3 in a 4 liter beaker. Chill with ice bath. 
While stirring vigorously, slowly add reaction mixture. Stir at chilled 
temperature for 30 min. Pour into a separatory funnel and allow separation. 
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Remove organic layer and extract aqueous layer 2 times with methyler 
chloride. Dry organic layers with MgS0 4 . Crystallize from ethanol. Dry c 
vacuum line. Dry wt=28.8gms. Confirm by NMR and mass spec (m/z=278). 

[1003] Step 3 

O 




N0 2 

C25H33NO4S fw=443.61 



[1004] Dissolve 10.12 gms (0.036 moles) of product 2 with 200 mis anhydrous 
DMSO. Place in a 500 ml round bottom flask with magnetic stir bar. Fit flask 
with water condenser, N 2 inlet, and stopper. Add 1.84 gms Li 2 S (0.040 moles 
Aldrich 21,324-1). Place flask in oil bath and heat at 75°C under N 2 overnight 
then cool to room temperature. 

[1005] Weigh out 10.59 gms dibutyl mesylate (0.040 moles). Dissolve with 
anhydrous DMSO and add to reaction solution. Purge well with N 2 , heat 
overnight at 80°C. 

[1006] Cool to room temperature. Prepare 500 mis of 5% acetic acid in a 2 liter 
beaker. While stirring, slowly add reaction mixture. Stir 30 min. Extract with 
ether 3 times. Combine organic layers and extract with water and sat'd NaCl. 
Dry organic layer with MgS0 4 , filter and rotovap to dryness. Dry oil on 
vacuum line. Obtain pure product by column chromatography using 95% 
hexane and 5% ethyl acetate as the mobile phase. Dry wt=7.8 gms. Obtain 
NMR and mass spec (m/z=444). 

[1007] Step 4 
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o 




N0 2 

C25H33NO6S fiv=475.61 

[1008] Dissolve 9.33 gms (0.021 moles) of product 3 with 120 mis anhydrous 
methylene chloride. Place in a 250 ml round bottom flask with magnetic stir 
bar. Fit flask with N2 inlet and stopper. Chill solution with ice bath under N 2 
purge. Slowly add 11.54 gms 3-chloroperbenzoic acid (0.0435 moles, Fluka 
25800, -65%). After addition is complete warm to room temperature and 
monitor reaction by TLC. Reaction goes quickly to the sulphoxide 
intermediate but takes 8 hrs to convert to the sulphone. Chill solution over 
night in freezer. Filter solid from reaction, extract filtrate with 10% K 2 C0 3 . 
Extract aqueous layer twice with methylene choride. Combine organic layers 
and dry with MgS0 4 . Filter and rotovap to dryness. Obtain pure product by 
crystallizing from ethanol or isolating by column chromatography. Obtain 
NMR and mass spec (m/z=476). 

[1009] Step 5 
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o 




H3C CH3 

C27H39NO4S fw=473.68 

[1010] Reaction is done in a 300 ml stainless steel Parr stirred mini reactor. Place 
9.68 gms (0.0204 moles) of product 4 in reactor base. Add 160 mis ethanol. 
For safety reasons next two compounds are added in a N 2 atmosphere glove 
bag. In glove bag, add 15.3 mis formaldehyde (0.204 moles, Aldrich 25,254- 
9, about 37 wt% in water) and 1.45 gms 10% Pd/Carbon (Aldrich 20,569-9). 
Seal reactor before removing from glove bag. Purge reactor three times with 
H 2 . Heat to 55°C under H 2 . Run reaction at 200 psig H 2 , 55°C, and a stir rate 
of250rpm. Run overnight under these conditions. 

[1011] Cool reactor and vent H 2 . Purge with N 2 . Check progress of run by TLC. 
Reaction is a mixture of desired product and intermediate. Filter reaction 
mixture over a bed of celite washing well with ether. Rotovap and redissolve 
with ether. Extract with water. Dry organic layer with MgS0 4 , filter and 
rotovap to dryness. Dry on vacuum line. 

[1012] Charge reactor again with same amounts, seal reactor and run overnight under 
same conditions. After second run all of the material has been converted to 
the desired product. Cool and vent H 2 pressure. Purge with N 2 . Filter over a 
bed of celite, washing well with ether. Rotovap to dryness. Dissolve with 
ether and extract with water. Dry organic layer with MgSC>4, filter and 
rotovap to dryness. Dry on vacuum line. Obtain NMR and mass spec 
(m/z=474). 
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[1013] Step 6 



H 3 C 




CH 3 



C27H39NO4S fw=473.68 



[1014] Dissolve 8.97 gms (0.0189 mole) of product 5 with 135 mis anhydrous THF. 
Place in a 250 ml round bottom flask with magnetic stir bar. Fit flask with N 2 
inlet and stopper. Chill solution with ice/salt bath under N 2 purge. Slowly add 
2.55 gms potassium t-butoxide (0.227 mole Aldrich 15,667-1). After addition 
is complete, continue to stir at -10°C monitoring by TLC. Once reaction is 
complete, quench by adding 135 mis 10% HC1 stirring 10 min. Extract three 
times with ether. Dry organic layer with MgS0 4 , filter and rotovap to dryness. 
Crystallize from ether. Obtain NMR and mass spec (m/z=474). 

[1015] Step 7 



H 3 C 




C26H37NO4S fw=459.65 
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[1016] Dissolve 4.67 gms (0.01 moles) of product 6 with 100 mis anhydrous 
chloroform. Place in a 250 ml round bottom flask with magnetic stir bar. Fit 
flask with N 2 inlet adapter and suba seal. Chill solution with dry ice /acetone 
bath under a N 2 purge. Slowly add, via syringe, 2.84 mis boron tribromide 
(0.03 moles Aldrich 20,220-7). Stir at cold temperature for 15 min after 
addition then allow to warm to room temperature. Monitor reaction progress 
by TLC. Reaction is usually complete in 3 hrs. 

[1017] Chill solution with ice bath. Quench with 100 mis 10% K 2 C0 3 while stirring 
rapidly. Stir 10 min. then transfer to sep funnel and allow separation. 
Remove aqueous layer. Extract organic layer once with 10% HC1, once H 2 0, 
and once with saturated NaCl solution. Dry organic layer with MgS0 4 , filter 
and rotovap to dryness. Crystallize product from ether. Obtain NMR and 
mass spec (m/z=460). 

[1018] Step 8 




C 32 H 4 8N0 6 SI fw=701.71 

[1019] Weigh 0.38 gms NaH (9.57 mmoles Aldrich 19,923-0 60% disp. in mineral 
oil) in a 250 ml round bottom flask with magnetic stir bar. Fit flask with N 2 
inlet and stopper. Chill NaH with ice bath and begin N 2 purge. 

[1020] Dissolve 4.0 gms (8.7 mmoles) of product 7 with 60 mis anhydrous DMF. 
Add to the cold NaH. Stir at cold temperature for 30 min. Add 1.33 gms 
K 2 CQ 3 (9.57 mmoles Fisher P-208). 
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[1021] Dissolve 16.1 gms l,2-bis-(2-iodoethoxy)ethane (43.5 mmoles Aldrich 
33,343-3) with 60 mis anhydrous DMF. Add to cold reaction mixture. Warm 
to room temperature then heat to 40°C overnight under N 2 . 

[1022] Cleanup by diluting with ether and extracting sequentially with 5% NaOH, 
H 2 0, and saturated NaCl. Dry organic layer with MgS0 4 , filter and dry. 
Obtain pure product by column chromatography using 75% hexane 25% ethyl 
acetate as the mobile phase. Obtain NMR and mass spec (m/z=702). 

[1023] Step 9 




C38H63N2O6SI fw=802.90 

v [1024] Dissolve 1.0 gms (1.43 mmoles) of product 8 with 10 mis anhydrous 
acetonitrile. Place in a 3 ounce Fischer-Porter pressure reaction vessel with 
magnetic stir bar. Add 2.9 gms triethyl amine (28.6 mmoles Aldrich 23,962- 
3) dissolved in 10 mis anhydrous acetonitrile. Purge well with N 2 then close 
system . Heat at 45°C. Monitor reaction by TLC. Reaction is usually 
complete in 48 hrs. 

[1025] Perform cleanup by removing acetonitrile under vacuum. Redissolve with 
anhydrous chloroform and precipitate quaternary ammonium salt with ether. 
Repeat several times. Dry to obtain crystalline product. Obtain NMR and 
mass spec (m/z=675). 
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[1026] Example 1399 



[10271 



Step 1. Preparation f 1 




>CH 3 



[1028] To a solution of 144 g of KOH (2560 mmol) in 1.1 L of DMSO was added 
120 g of 2-bromobenzyl alcohol (641 mmol) slowly via addition funnel. Then 
was added 182 g of methyliodide (80 mL, 1282 mmol) via addition funnel. 
Stirred at ambient temperature for fifteen minutes. Poured reaction contents 
into 1.0 L of water and extracted three times with ethyl acetate. The organic 
layer was dried over MgS0 4 and concentrated in vacuo . Purified by silica-gel 
chromatography through a 200 mL plug using hexanes (100%) as elutant 
yielded 103.2 g (80%) of 1 as a clear colorless liquid. ! H NMR (CDC1 3 ) d 3.39 
(s, 3H), 4.42 (s, 2H), 7.18-7.27 (m, 2H), 7.12 (d, J = 7.45, 1H), 7.50 (s, 1H). 

[1029] Step 2. Preparation of 2 



[1030] To a cooled (-78 °C) solution of 95 g (472 mmol) of 1 in 1.5 L THF was added 
240 mL of 2.5 M n-butyl lithium (576 mmol). The mixture was stirred for one 
hour, and then to it was added 180 g of zinc iodide (566 mmol) dissolved in 
500 ml THF. The mixture was stirred thirty minutes, allowed to warm to 5°C, 
cooled to -10°C and to it was added 6 g of Pd(PPh 3 ) 4 (5.2 mmol) and 125 g 
2,5-difluorobenzoyl chloride (708 mmol). The mixture was stirred at ambient 
temperature for 18 hoursand then cooled to 10°C, quenched with water, 
partitioned between ethyl acetate and water, and washed organic layer with IN 
HCL and with IN NaOH. The organic layer was dried over MgSCU and 
concentrated in vacuo . Purification by silica gel chromatography (Waters 




»CH 3 
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Prep-500) using 5% ethyl acetate/hexanes as elutant gave 53.6 g (43 %) of 2 
as an orange oil. 'H NMR (CDC1 3 ) d 3.40 (s, 3H), 4.51 (s, 2H), 7.12-7.26 (m, 
3H), 7.47 (t, J = 7.50; 1H), 7.57 (d, J = 7.45, 1H), 7.73 (d, J = 7.45, 1H), 7.80 
(s, 1H). 

[1031] Step 3. Preparation of 3 



[1032] A solution of 53 g (202.3 mmol) of 2 and 11.2 g Li2S (242.8 mmol) in 250 
mL DMF was heated to 100°C for 18 hours. The reaction was cooled (0°C) 
and 60.7 g of X' (the cyclic sulfate compound of example 1397) (242.8 mmol) 
in 50 mL DMF was added. Stirred at ambient temperature for 18 hours then 
condensed in vacuo. Added 1 L water to organic residue and extracted twice 
with diethyl ether. Aqueous layer acidified (pH 1) and refluxed 2 days. 
Cooled to ambient temperature and extracted with methylene chloride, dried 
organic layer over MgSCU and condensed in vacuo . Purification by silica gel 
chromatography (Waters Prep-500) using 10% ethyl acetate / hexanes as 
elutant gave 42.9 g (48 %) of 3 as a yellow oil. *H NMR (CDC1 3 ) d 0.86 (t, J = 
7.25 Hz, 6H), 1.10 - 1.26 (m, 12H), 2.83 (s, 2H), 3.32 (s, 2H), 3.40 (s, 3H), 
4.48 (s, 3H), 7.02 (dd, J = 8.26 Hz and 2.82 Hz, 1H), 7.16 (dt, J = 8.19 Hz and 
2.82 Hz, 1H), 7.45 (t, J = 7.65 Hz, 1H), 7.56-7.61 (m, 2H), 7.69 (d, J = 7.85 
Hz, 1H), 7.74 (s, 1H). 

[1033] Step 4. Preparation of 4 
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[1034] To a cooled (-40 °C) solution of 42.9 g (96.2 mmol) of 3 in 200 mL of 
methylene chloride was added 21.6 g trifluoromethane sulfonic acid (12.8 mL, 
144 mmol) followed by the addition of 22.4 g triethyl silane (30.7 mL, 192.4 
mmol). Stirred at -20°C for two hours, quenched with water and wanned to 
ambient temperature. Partitioned between methylene chloride and water, 
dried the organic layer over MgS0 4 and condensed in vacuo. Purification by 
silica gel chromatography (Waters Prep-500) using 10% ethyl acetate/ hexanes 
as elutant gave 24.2 g (60%)of 4 as a oil. 'H NMR (CDC1 3 ) d 0.89 (t, J = 7.05 
Hz, 6H), 1.17 - 1.40 (m, 12H), 1.46 (t, J = 5.84 Hz, 1H), 2.81 (s, 2H), 3.38 (s, 
3H), 3.43 (d, J = 5.23 Hz, 2H), 4.16 (s, 2H), 4.42 (s, 2H), 6.80 (d, J = 9.67 Hz, 
1H), 6.90 (t, J = 8.46 Hz, 1H), 7.09 (d, J = 7.45 Hz, 1H), 7.15 - 7.21 (m, 2H), 
7.25 - 7.32 (m, 2H), 7.42 (m, 1H). 

[1035] Step 5. Preparation of 5 




[1036] To a cooled (15-18 °C) solution of 24.2 g (55.8 mmol) of 4 in 100 mL DMSO 
was added 31.2 g sulfur trioxide pyridine complex (195 mmol). Stirred at 
ambient temperature for thirty minutes. Poured into cold water and extracted 
three times with ethyl acetate. Washed organics with 5% HC1 (300 mL) and 
then with brine (300 mL), dired organics over MgS0 4 and condensed in vacuo 
to give 23.1 g (96 %) of 5 as a light brown oil. ! H NMR (CDC1 3 ) d 0.87 (t, J = 
7.05 Hz, 6H), 1.01 - 1.32 (m, 8H), 1.53 - 1.65 (m, 4H), 2.98 (s, 2H), 3.38 (s, 
3H), 4.15 (s, 2H), 4.43 (s, 2H), 6.81 (dd, J = 9.66 Hz and 2.82 Hz, 1H), 6.91 (t, 
J = 8.62 Hz, 1H), 7.07 (d, J = 7.46 Hz, 1H), 7.14 (s, 1H), 7.19 (d, J = 7.65 Hz, 
1H), 7.26 - 7.32 (m, 1H), 7.42 (dd, J = 8.66 Hz and 5.64 Hz, 1H), 9.40 (s, 1H). 

[1037] Step 6. Preparation of 6 
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»CH 3 



[1038] To a cooled (0 °C) solution of 23.1 g (53.6 mmol) of 5 in 200 mL methylene 
chloride was added 28.6 g meta cholorperoxy-benzoic acid (112.6 mmol). 
Stirred at ambient temperature for 24 hours. Quenched with 100 mL 10% 
Na2SC>3, partitioned between water and methylene chloride. Dried organic 
layer over MgSC>4 and condensed in vacuo to give 24.5 g (98%) of 6 as a light 
yellow oil. ! H NMR (CDC1 3 ) d 0.86 - 1.29 (m, 14H), 1.58 - 1.63 (m, 2H), 1.82 
- 1.91 (m, 2H), 3.13 (s, 2H), 3.39 (s, 3H), 4.44 (s, 2H), 4.50 (s, 2H), 6.93 (d, J 
= 9.07 Hz, 1H), 7.10 - 7.33 (m, 5H), 8.05 (s, 1H), 9.38 (s, 1H). 

[1039] Step 7. Preparartion of 7 



[1040] To a solution of 24.5 g (52.9 mmol) of 6 in 20 mL of THF contained in a 
stainless steel reaction vessel was added 100 mL of a 2.0 M solution of 
dimethyl amine and 20 mL of neat dimethyl amine. The vessel was sealed and 
heated to 110°C for 16 hours. The reaction vessel was cooled to ambient 
temperature and the contents concentrated in vacuo . Purification by silica gel 
chromatography (Waters Prep-500) using 15 % ethyl acetate/hexanes gave 
21.8 g (84 %) of 7 as a clear colorless oil. 'H NMR (CDC1 3 ) d 0.85 (t, J = 7.25 
Hz, 6H), 0.93 - 1.29 (m, 8H), 1.49 - 1.59 (m, 2H), 1.70 - 1.80 (m, 2H), 2.98 (s, 
8H), 3.37 (s, 3H), 4.41 (s, 2H), 4.44 (s, 2H), 6.42 (s, 1H), 6.58 (dd, J = 9.0 Hz 
and 2.61 Hz, 1H), 7.13 (d, J = 7.45 Hz, 1H), 7.21 (s, 1H), 7.28 (t, J = 7.85 Hz, 
1H), 7.82 (d, J = 9.06 Hz, 1H), 9.36 (s, 1H). 



MejjN' 




»CH 3 
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[1041] Step 8. Preparation f 8 



[1042] A solution of 21.8 g (44.8 mmol) of 7 in 600 mL of THF was cooled to 0 °C. 
58.2 mL of a 1 M solution of potassium 

[1043] t-butoxide was added slowly, maintaining the temperature at <5 °C. Stirred for 
30 minutes, then quenched with 50 mL of saturated ammonium chloride. The 
organic layer was partitioned between ethyl acetate and water, dried over 
MgS04 and concentrated in vacuo . Purification by recrystalization from -1 0% 
ethyl acetate/hexanes gave 15.1 g of 8 as a white solid. The mother liquor was 
purified by silica gel chromatography (Waters Prep-500) using 30% ethyl 
acetate/hexanes as the elutant to give 3.0 g of 8 as a white solid. MS 
(FABLO m/e 494.6. HRMS (EI*) calculated for M+H 487.2756. Found 
487.2746. 

[1044] Step 9. Preparation of 9 

xx>= 

Me 2 N > — %, 

± OH 

[1045] A solution of 2.0 g (4.1 mmol) of 8 in 20 mL of methylene chloride was 
cooled to -60 °C. 4.1 mL of a 1M solution of boron tribromide was added. 
Stirred at ambient temperature for thirty minutes. Cooled reaction to ~10°C 
and quenched with 50 mL of water. The organic layer was partitioned 
between methylene chloride and water, dried over MgS0 4 and concentrated in 
vacuo . Purification by recrystalization from 50% ethyl acetate/methylene 
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chloride gave 1.95 g (89%) of 9 as a white solid. MS (FABH+) m/e 
HRMS (FAB) calculated for M 536.1834. Found 536.1822. 



[1046J Step 10. Preparation of 10 



Me2N 




Bu 
Bu 

OH 




Br" 



[1047] A solution of 1.09 g (2.0 rrimol) of 9 and 4.9 g (62 mmol) of pyridine in 30 
mL of acetonitrile was stirred at ambient temperature for 18 hours. The 
reaction was concentrated in vacuo . Purification by recrystallization from 
methanol/ diethyl ether gave 1.19 g (96%) of 10 as an off white solid. MS 
(FAB*) m/e 535.5. 

[1048] Example 1400 



[1049] Step 1 



OH 




OMe 



C 14 H 13 0 2 Ffw=232.25 

[1050] A 12-liter, 4-neck round-bottom flask was equipped with reflux condenser, N 2 

gas adaptor, mechanical stirrer, and an addition funnel. The system was 
purged with N 2 . A slurry of sodium hydride (126.0g/4.988mol) in toluene 

(2.5 L) was added, and the mixture was cooled to 6°C. A solution of 4- 
fluorophenol (560.5g/5.000mol) in toluene (2.5 L) was added via addition 
funnel over a period of 2.5 h. The reaction mixture was heated to reflux (100 
C) for lh. A solution of 3-methoxybenzyl chloride (783.0g/5.000mol) in 
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toluene (750 mL) was added via addition funnel while maintaining reflux. 
After 15 h. refluxing, the mixture was cooled to room temperature and poured 
into H 2 0 (2.5 L). After 20 min. stirring, the layers were separated, and the 
organic layer was extracted with a solution of potassium hydroxide (720g) in 
MeOH (2.5 L). The MeOH layer was added to 20% aqueous potassium 
hydroxide, and the mixture was stirred for 30 min. The mixture was then 
washed 5 times with toluene. The toluene washes were extracted with 20% 
aq. KOH. All 20% aq. KOH solutions were combined and acidified with 
concentrated HC1. The acidic solution was extracted three times with ethyl 
ether, dried (MgS0 4 ), filtered and concentrated in vacuo. The crude product 
was purified by Kugelrohr distillation to give a clear, colorless oil 
(449.0g/39% yield), b.p.: 120-130 C/50mtorrHg. ! H NMR and MS [(M + 
H) + = 233] confirmed desired structure. 

[10511 Step 2 




OMe 



C 17 H 18 N0 2 FS fw=319.39 



[1052] A 12-liter, 3-neck round-bottom flask was fitted with mechanical stirrer and 
N2 gas adaptor. The system was purged with 4-Fluoro-2-(3- 

methoxybenzyl)-phenol (455.5g/1.961mol) and dimethylformamide were 
added. The solution was cooled to 6 C, and sodium hydride (55.5g/2.197mol) 
was added slowly. After warming to room temperature, 

dimethylthiocarbamoyl chloride (242.4g/1.961mol) was added. After 15 h, 
the reaction mixture was poured into H 2 0 (4.0 L), and extracted two times 

with ethyl ether. The combined organic layers were washed with H2O and 
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saturated aqueous NaCl, dried (MgS0 4 ), filtered, and concentrated in vacuo to 

give the product (605.3g, 97% yield). *H NMR and MS [(M+H)+ = 320] 
confirm desired structure. 

[1053J Step 3 




G 14 H 13 OFS fw=248.32 



[1054] A 12-liter, round-bottom flask was equipped with N 2 gas adaptor, mechanical 
stirrer, and reflux condenser. The system was purged with N 2 . 4-Fluoro-2-(3- 
methoxybenzyl)-phenyldimethylthiocarbamate (605.3g/1.895mol) and phenyl 
ether (2.0kg) were added, and the solution was heated to reflux for 2 h. The 
mixture was stirred for 64 h. at room temparature and then heated to reflux for 
2 h. After cooling to room temperature, MeOH (2.0 L) and THF (2.0 L) were 
added, and the solution was stirred for 15 h. Potassium hydroxide 
(425.9g/7.590mol) was added, and the mixture was heated to reflux for 4 h. 
After cooling to room temparature, the mixture was concentrated by rotavap, 
dissolved in ethyl ether (1 .0 L), and extracted with H 2 0. The aqueous extracts 
were combined, acidified with concentrated HC1, and extracted with ethyl 
ether. The ether extracts were dried (MgS0 4 ), filtered, and concentrated in 
vacuo to give an amber oil (463. Og, 98% yield). *H NMR confirmed desired 
structure. 

[1055] Step 4 
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C 25 H 35°2 FS rw=418.61 
[1056] A 5-liter, 3-neck, round-bottom flask was equipped with N 2 gas adaptor and 
mechanical stirrer. The system was purged with N 2 . 4-Fluoro-2-(3- 
methoxybenzyl)-thiophenol (100.0g/403.2mmol) and 2-methoxyethyl ether 
(1.0 L) were added and the solution was cooled to 0°C. Sodium hydride 
(9.68g/383.2mmol) was added slowly, and the mixture was allowed to warm 
to room temparature, 2,2-Dibutylpropylene sulfate (110.89g/443.6mmol) was 
added, and the mixture was stirred for 64 h. The reaction mixture was 
concentrated by rotavap and dissolved in H 2 0. The aqueous solution was 
washed with ethyl ether, and concentrated H2SO4 was added. The aqueous 
solution was heated to reflux for 30 min, cooled to room temperature, and 
extracted with ethyl ether. The ether solution was dried (MgSC>4), filtered, 

and conc'd in vacuo to give an amber oil (143.94g/85% yield). *H NMR and 
MS [(M + H) + = 419] confirm the desired structure. 

[1057] Step 5 




OMe 



F 



C 25 H 33°2 FS rw=416.59 
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[10581 A 2-liter, 4-neck, round-bottom flask was equipped with N 2 gas adaptor, and 
mechanical stirrer. The system was purged with N 2 . The corresponding 
alcohol (143.94g/343.8mmol) and CH 2 C1 2 0-0 L) were added and cooled to 
0°C. Pyridinium chlorochromate (140.53g/651.6mmol) was added. After 6 
h., CH 2 C1 2 was added. After 20 min, the mixture was filtered through silica 
gel, washing with CH 2 C1 2 . The filtrate was concentrated in vacuo to give a 

dark yellow-red oil (1 10.6g, 77% yield). l H NMR and MS [(M + H) + = 417] 
confirm the desired structure. 

[1059] Step 6 




OMe 



F 

C 25 H 33°4 FS fw=448.59 



[1060] A 2-liter, 4-neck, round-bottom flask was equipped with N 2 gas adaptor and 
mechanical stirrer. The system was purged with N 2 . The corresponding 
sulfide (110.6g/265.5mmol) and CH 2 C1 2 (1.0 L) were added. The solution 
was cooled to 0 C, and 3-chloroperbenzoic acid (1 58.21 g/531.7mmol) was 
added portionwise. After 30 min, the reaction mixture was allowed to warm 
to room temperature After 3.5 h, the reaction mixture was cooled to 0°C and 
filtered through a fine fritted runnel. The filtrate was washed with 10% 
aqueous K 2 CC>3. An emulsion formed which was extracted with ethyl ether. 

The organic layers were combined, dried (MgS0 4 ), filtered, and concentrated 

in vacuo to give the product (93 2g, 78% yield). *H NMR confirmed the 
desired structure. 
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[1061] Step 7 



O 



F 




t>H 



Bu 



Bu 



Q 



OMe 



C25H33O4FS fw=448.59 



[1062] A 2-liter, 4-neck, round-bottom flask was equipped with N 2 gas adaptor, 
mechanical stirrer, and a powder addition funnel. The system was purged with 



added, and the mixture was cooled to 0°C. Potassium tert-butoxide 
(23.35g/208.1mmol) was added via addition funnel. After lh, 10% aq/ HC1 
(1 .0 L) was added. After 1 h, the mixture was extracted three times with ethyl 
ether, dried (MgSC>4), filtered, and concentrated in vacuo. The crude product 
was purified by recryst. from 80/20 hexane/ethyl acetate to give a white solid 
(32.18 g). The mother liquor was concentrated in vacuo and recrystelized 
from 95/5 toluene/ethyl acetate to give a white solid (33.60g/ combined yield: 

71%). 1 H NMR confirmed the desired product. 



N 2 . The corresponding aldehyde (93.2g/208mmol) and THF (1.0 L) were 



[1063] Step 8 



O 
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C 27 H 39°4 NS f w=473.67 
[1064] A Fisher porter bottle was fitted with N 2 line and magnetic stirrer. The 
system was purged with N 2 . The corresponding fluoro-compound 
(28.1g/62.6mmol) was added, and the vessel was sealed and cooled to -78°C. 
Dimethylamine (17.1g/379mmol) was condensed via a C0 2 /acetone bath and 
added to the reaction vessel. The mixture was allowed to warm to room 
temperature and was heated to 60°C. After 20 h, the reaction mixture was 
allowed to cool and was dissolved in ethyl ether. The ether solution was 
washed with H 2 0, saturated aqueous NaCl, dried (MgS0 4 ), filtered, and 

concentrated in vacuo to give a white solid (28.5g/96% yield). *H NMR 
confirmed the desired structure. 

[1065] Step 9 




C 26 H 37 0 4 NS fw=459.64 



[1066] A 250-mL, 3 -neck, round-bottom flask was equipped with N 2 gas adaptor and 

magnetic stirrer. The system was purged with N 2 . The corresponding 

methoxy-compound (6.62g/14.0mmol) and CHCI3 (150 mL) were added. The 

reaction mixture was cooled to -78 C, and boron tribromide 
(10.50g/41.9mmol) was added. The mixture was allowed to warm to room 
temperature After 4 h, the reaction mixture was cooled to 0°C and was 
quenched with 10% K 2 CC>3 (100 mL). After 10 min, the layers were 

separated, and the aqueous layer was extracted two times with ethyl ether. 
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The CHCI3 and ether extracts were combined, washed with saturated aqueous 
NaCl, dried (MgSO^, filtered, and concentrated in vacuo to give the product 
(6.27g/98% yield). 'HNMR confirmed the desired structure. 

[1067] Step 10 



(H 3 C) 2 N 




[1068] In a 250 ml single neck round bottom Flask with stir bar place 2- 
diethylamineoethyl chloride hydochloride (fw 172.10g/mole) Aldrich D8, 
720-1 (2.4 mmol,4.12g), 34 ml dry ether and 34 ml of IN KOH(aqueous). Stir 
15 minutes and then separate by ether extraction and dry over anhydrous 
potassium carbonate. 

[1069] In a separate 2-necked 250 ml round bottom flask with stir bar add sodium 
hydride (60% dispersion in mineral oil, 100 mg , 2.6 mmol) and 34 ml of 
DMF. Cool to ice temperature. Next add phenol product(previous step) 1.1 g 
(2.4 mmilomoles in 5 ml DMF and the ether solution prepared above. Heat to 
40°C for 3 days. The product which contained no starting material by TLC 
was diluted with ether and extracted with 1 portion of 5% NaOH, followed by 
water and then brine. The ether layer was dried over magnesium sulfate and 
isolated by removing ether by rotary evaporation (1.3 gms).The product may 
be further purified by chromatography (Si02 99% ethyl acetate/1% NH40H at 
5ml/min.). Isolated yield: 0.78 g (mass spec , and HI NMR) 
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[1070] Step 11 



(H 3 C) 2 N 




[1071] The product from step 10 ( 0.57gms, 1.02 millimole fw 558.83 g/mole) and 
1.6 gms iodoethane (10.02 mmol) was placed in 5 ml acetonitrile in a fischer- 
porter bottle and heated to 45°C for 3 days. The solution was evaporated to 
dryness and redissolved in 5 mis of chloroform. Next ether was added to the 
chloroform solution and the resulting mixture was chilled. The desired product 
is isolated as a precipitate 0.7272 gms. Mass spec M-I = 587.9 , H NMR). 

[1072] Example 1401 

[1073] Step 1 

OH 




OMe 



F 

C 14 H 13 0 2 F fw=232.25 



[1074] A 12-liter, 4-neck round-bottom flask was equipped with reflux condenser, N 2 

gas adaptor, mechanical stirrer, and an addition funnel. The system was 
purged with N 2 . A slurry of sodium hydride (126.0g/4.988mol) in toluene 

(2.5 L) was added, and the mixture was cooled to 6°C. A solution of 4- 
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fluorophenol (560.5g/5.000mol) in toluene (2.5 L) was added via addition 
funnel over a period of 2.5 h. The reaction mixture was heated to reflux (100 
C) for lh. A solution of 3-methoxybenzyl chloride (783.0g/5.000mol) in 
toluene (750 mL) was added via addition funnel while maintaining reflux. 
After 15 h. refluxing, the mixture was cooled to room temperature and poured 
into H 2 0 (2.5 L). After 20 min. stirring, the layers were separated, and the 
organic layer was extracted with a solution of potassium hydroxide (720g) in 
MeOH (2.5 L). The MeOH layer was added to 20% aqueous potassium 
hydroxide, and the mixture was stirred for 30 min. The mixture was then 
washed 5 times with toluene. The toluene washes were extracted with 20% 
aq. KOH. All 20% aqueous KOH solutions were combined and acidified with 
concentrated HC1. The acidic solution was extracted three times with ethyl 
ether, dried over MgSC>4, filtered and concentrated in vacuo. The crude 
product was purified by Kugelrohr distillation to give a clear, colorless oil 
(449.0g/39% yield), b.p.: 120-130 C/50mtorrHg. ! H NMR and MS [(M + 
H) + = 233] confirmed desired structure. 

[1075] Step 2 

S 




OMe 



F 



C 17 H 18 N0 2 FS fw=319.39 

[1076] A 12-liter, 3-neck round-bottom flask was fitted with mechanical stirrer and 
N2 gas adaptor. The system was purged with N2. 4-Fluoro-2-(3- 

methoxybenzyl)-phenol (455.5g/1.961mol) and dimethylformamide were 
added. The solution was cooled to 6 C, and sodium hydride (55.5g/2.197mol) 
was added slowly. After warming to room temperature, 
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dimethylthiocarbamoyl chloride (242.4g/1.961mol) was added. After 15 h, 
the reaction mixture was poured into H 2 0 (4.0 L), and extracted two times 
with ethyl ether. The combined organic layers were washed with H 2 0 and 
saturated aqueous NaCl, dried over MgS0 4 , filtered, and concentrated in 

vacuo to give the product (605.3g, 97% yield). l U NMR and MS [(M+H)+ = 
320] confirm desired structure. 

[1077] Step 3 

SH 




C 14 H 13 OFSfw=248.32 

[1078] A 12-liter, round-bottom flask was equipped with N 2 gas adaptor, mechanical 

stirrer, and reflux condenser. The system was purged with N 2 . 4-Fluoro-2-(3- 

methoxybenzyl)-phenyldimethylthiocarbamate (605.3g/1.895mol) and phenyl 
ether (2.0kg) were added, and the solution was heated to reflux for 2 h. The 
mixture was stirred for 64 h. at room temperature and then heated to reflux for 
2 h. After cooling to room temperature, MeOH (2.0 L) and THF (2.0 L) were 
added, and the solution was stirred for 15 h. Potassium hydroxide 
(425.9g/7.590mol) was added, and the mixture was heated to reflux for 4 h. 
After cooling to room temperature, the mixture was concentrated by rotavap, 
dissolved in ethyl ether (1.0 L), and extracted with H 2 0. The aqueous extracts 

were combined, acidified with cone. HC1, and extracted with ethyl ether. The 
ether extracts were dried (MgSC>4), filtered, and concentrated in vacuo to give 

an amber oil (463 .0g, 98% yield). *H NMR confirmed desired structure. 
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[10791 Step 4 




OMe 



F 

C 25 H 35°2 FS fw=418.61 



[1080] A 5-liter, 3-neck, round-bottom flask was equipped with N 2 gas adaptor and 
mechanical stirrer. The system was purged with N 2 . 4-Fluoro-2-(3- 
methoxybenzyl)-thiophenol (100.0g/403.2mmol) and 2-methoxyethyl ether 
(1.0 L) were added and the solution was cooled to 0°C. Sodium hydride 
(9.68g/383.2mmol) was added slowly, and the mixture was allowed to warm 
to room temperature 2,2-Dibutylpropylene sulfate (110.89g/443.6mmol) was 
added, and the mixture was stirred for 64 h. The reaction mixture was 
concentrated by rotavap and dissolved in H2O. The aqueous solution was 

washed with ethyl ether, and cone. H 2 S0 4 was added. The aqueous solution 

was heated to reflux for 30 min, cooled to room temperature, and extracted 
with ethyl ether. The ether solution was dried (MgS0 4 ), filtered, and 

concentrated in vacuo to give an amber oil (143.94g/85% yield). *H NMR 
and MS [(M + H) + = 419] confirm the desired structure. 
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[10811 Step 5 




C 25 H 33°2 FS fw^ 416 - 59 



[1082] A 2-liter, 4-neck, round-bottom flask was equipped with N 2 gas adaptor, and 
mechanical stirrer. The system was purged with N 2 . The corresponding 
alcohol (143.94 g/343.8 mmol) and CH 2 C1 2 (1.0 L) were added and cooled to 
0°C. Pyridinium chlorochromate (140.53g/651.6mmol) was added. After 6 
h., CH 2 C1 2 was added. After 20 min, the mixture was filtered through silica 
gel, washing with CH 2 C1 2 . The filtrate was concentrated in vacuo to give a 

dark yellow-red oil (1 10.6g, 77% yield). l U NMR and MS [(M + H) + = 417] 
confirm the desired structure. 

[1083] Step 6 




OMe 



C 25 H 33°4 FS rw=448.59 



[1084] A 2-liter, 4-neck, round-bottom flask was equipped with N 2 gas adaptor and 
mechanical stirrer. The system was purged with N 2 . The corresponding 
sulfide (110.6g/265.5mmol) and CH 2 C1 2 (1.0 L) were added. The solution 
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was cooled to 0 C, and 3-chloroperbenzoic acid (158.21g/531.7mmol) was 
added portionwise. After 30 min, the reaction mixture was allowed to warm 
to room temperature After 3.5 h, the reaction mixture was cooled to 0°C and 
filtered through a fine fritted funnel. The filtrate was washed with 10% 
aqueous K 2 C0 3 . An emulsion formed which was extracted with ethyl ether. 
The organic layers were combined, dried (MgS0 4 ), filtered, and concentrated 

in vacuo to give the product (93.2g, 78% yield). NMR confirmed the 
desired structure. 

[1085] Step 7 

O 




C25H33O4FS fw=448.59 



[1086] A 2-liter, 4-neck, round-bottom flask was equipped with N 2 gas adaptor, 

mechanical stirrer, and a powder addition funnel. The system was purged with 
N 2 . The corresponding aldehyde (93.2g/208mmol) and THF (1.0 L) were 

added, and the mixture was cooled to 0°C. Potassium terf-butoxide 
(23.35g/208.1mmol) was added via addition funnel. After Ih, 10% aq/ HC1 
(1.0 L) was added. After 1 h, the mixture was extracted three times with ethyl 
ether, dried (MgS0 4 ), filtered, and concentrated in vacuo. The crude product 

was purified by recrystallized from 80/20 hexane/ethyl acetate to give a white 
solid (32.18g). The mother liquor was concentrated in vacuo and 
recrystallized from 95/5 toluene/ethyl acetate to give a white solid (33.60g, 

combined yield: 7 1 %). 1 H NMR confirmed the desired product. 
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[1087] Step 8 




C27H39O4NS fw=473.67 



[1088] A Fisher porter bottle was fitted with N 2 line and magnetic stirrer. The 

system was purged with N 2 - The corresponding fluoro-compound 

(28.1g/62.6mmol) was added, and the vessel was sealed and cooled to -78°C. 
Dimethylamine (17.1g/379mmol) was condensed via a C0 2 /acetone bath and 

added to the reaction vessel. The mixture was allowed to warm to room 
temperature and was heated to 60°C. After 20 h, the reaction mixture was 
allowed to cool and was dissolved in ethyl ether. The ether solution was 
washed with H 2 0, saturated aqueous NaCI, dried over MgSO^ filtered, and 

concentrated in vacuo to give a white solid (28.5g/96% yield). *H NMR 
confirmed the desired structure. 
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[1089] Step 9 

O 




C 26 H 37°4 NS fw=459.64 



[1090] A 250-mL, 3-neck, round-bottom flask was equipped with N 2 gas adaptor and 
magnetic stirrer. The system was purged with N 2 - The corresponding 
methoxy-compound (6.62g/14.0mmol) and CHC1 3 (150 mL) were added. The 
reaction mixture was cooled to -78 C, and boron tribromide 
(10.50g/41.9mmol) was added. The mixture was allowed to warm to room 
temperature After 4 h, the reaction mixture was cooled to 0°C and was 
quenched with 10% K 2 C0 3 (100 mL). After TO min, the layers were 
separated, and the aqueous layer was extracted two times with ethyl ether. 
The CHCI3 and ether extracts were combined, washed with saturated aqueous 
NaCl, dried over MgS0 4 , filtered, and concentrated in vacuo to give the 
product (6.27g/98% yield). *H NMR confirmed the desired structure. 
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[1091] Step 10 



(H 3 Q 2 N 




[1092] In a 250 ml single neck round bottom flask with stir bar place 2- 
diethylamineoethyl chloride hydochloride (fw 172.10g/mole) Aldrich DS, 
720-1 (2.4 millimoles, 4.12g), 34 ml dry ether and 34 ml of IN KOH 
(aqueous). Stir 15 minutes and then separate by ether extraction and dry over 
anhydrous potassium carbonate. 

[1093] In a separate 2-necked 250 ml round bottom flask with stir bar add sodium 
hydride (60% dispersion in mineral oil, 100 mg, (2.6 mmol) and 34 ml of 
DMF. Cool to ice temperature. Next add phenol product (previous step) 1.1 g 
(2.4 mmol in 5 ml DMF and the ether solution prepared above. Heat to 40°C 
for 3 days. The product which contained no starting material by TLC was 
diluted with ether and extracted with 1 portion of 5% NaOH, followed by 
water and then brine. The ether layer was dried over Magnesium sulfate and 
isolated by removing ether by rotary evaporation (1.3 gms). The product may 
be further purified by chromatography (silica 99% ethyl acetate/ 1% NH40H 
at 5ml/min.). Isolated yield: 0.78 g (mass spec , and HI NMR) 
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[1094] Step 11 



(H 3 C) 2 N 




[1095] The product from step 10 (0.57gms, 1.02 millimole fw 558.83 g/mole) and 
iodoethane (1.6 gms (10.02 mmilimoles)was place in 5 ml acetonitrile in a 
Fischer-Porter bottle and heated to 45°C for 3 days. The solution was 
evaporated to dryness and redissolved in 5 mis of chloroform. Next ether was 
added to the chloroform solution and the resulting mixture was chilled. The 
desired product is isolated as a precipitate 0.7272 gms. Mass spec M-I = 
587.9, l H NMR). 

[1096] Example 1402 




[1097] (4R-cis)-5-[[5-[4-[3,3-Dibutyl-7-(dimethylamino)-2,3,4,5-tetrahydro-4- 

hydroxy- 1 , 1 -dioxido- 1 -benzothiepin-5-yl]phenoxy]pentyl]thio]-l H-tetrazole- 
1 -acetic acid 

[1098] Stepl. Preparation of 4-fluoro-2-((4-methoxyphenyl)methyl)-phenol 
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[1099] To a stirred solution of 23.66 g of 95% sodium hydride (0.94 mol) in 600 mL 
of dry toluene was added 100.0 g of 4-fluorophenol (0.89 mol) at 0°C. The 
mixture was stirred at 90°C for 1 hour until gas evolution stopped. The 
mixture was cooled down to room temperature and a solution of 139.71 g of 3- 
methoxybenzyl chloride (0.89 mol) in 400 mL of dry toluene was added. After 
refluxing for 24 hours, the mixture was cooled to room temperature and 
quenched with 500 mL of water. The organic layer was separated, dried over 
MgS0 4 , and concentrated under high vacuum. The remaining starting 
materials were removed by distillation. The crude dark red oil was filtered 
through a layer of 1 L of silica gel with neat hexane to yield 53.00 g (25.6%) 
of the product as a pink solid: l H NMR (CDC1 3 ) 5 3.79 (s, 3H), 3.90 (s, 2H), 
4.58 (s, 1H), 6.70-6.74 (m, 1H), 6.79-6.88 (m, 4H), 7.1 1-7.16 (m, 2H). 

[1100] Step 2. Preparation of 4-fluoro-2-((4-methoxyphenyl)methyl)-thiophenol 
[1101] Step 2a. Preparation of thiocarbamate 

[1102] To a stirred solution of 50.00 g (215.30 mmol) of 4-fluoro-2-((4- 
methoxyphenyl)methyl)-phenol in 500 mL of dry DMF was added 1 1 .20 g of 
60% sodium hydride dispersion in mineral oil (279.90 mmol) at 2°C. The 
mixture was allowed to warm to room temperature and 26.61 g of 
dimethylthiocarbamoyl chloride (215.30 mmol) was added. The reaction 
mixture was stirred at room temperature overnight. The mixture was quenched 
with 100 mL of water in an ice bath. The solution was extracted with 500 mL 
of diethyl ether. The ether solution was washed with 500 mL of water and 500 
mL of brine. The ether solution was dried over MgS0 4 and stripped to 
dryness. The crude product was filtered through a plug of 500 mL silica gel 
using 5% ethyl acetate/hexane to yield 48.00 g (69.8%) of the product as a 
pale white solid: ! H NMR (CDC1 3 ) 5 3.21 (s, 3H), 3.46 (s, 3H), 3.80 (s, 3H), 
3.82 (s, 2H), 6.78-6.86 (m, 3H), 6.90-7.00 (m, 2H), 7.09 (d, J = 8.7 Hz, 2H). 

[1103] Step 2b. Rearrangement and hydrolysis of thiocarbamate to 4-fluoro-2- 
((4-methoxyphenyl)methyl)-thiophenol 



634 



[1104] A stirred solution of 48.00 g (150.29 mmol) of thiocarbamate (obtained from 
Step 2a) in 200 mL of diphenyl ether was refluxed at 270°C overnight. The 
solution was cooled down to room temperature and filtered through 1 L of 
silica gel with 2 L of hexane to remove phenyl ether. The rearrangement 
product was washed with 5% ethyl acetate/hexane to give 46.00 g (95.8%) of 
the product as a pale yellow solid: *H NMR (CDC1 3 ) 5 3.02 (s, 3H), 3.10 (s, 
3H), 3.80 (s, 3H), 4.07 (s, 2H), 6.82-6.86 (m, 3H), 6.93 (dt, J = 8.4 Hz, 2.7 Hz, 
1H), 7.08 (d, J = 8.7 Hz, 2H), 7.49 (dd, J = 6.0 Hz, 8.7 Hz, 1H). 

[1105] To a solution of 46.00 g (144.02 mmol) of the rearrangement product (above) 
in 200 mL of methanol and 200 mL of THF was added 17.28 g of NaOH 
(432.06 mmol). The mixture was refluxed under nitrogen overnight. The 
solvents were evaporated off and 200 mL of water was added. The aqueous 
solution was washed with 200 mL of diethyl ether twice and placed in an ice 
bath. The aqueous mixture was acidified to pH 6 with concentrated HC1 
solution. The solution was extracted with 300 mL of diethyl ether twice. The 
ether layers were combined, dried over MgS0 4 and stripped to dryness to 
afford 27.00 g (75.5%) of the product as a brown oil: l H NMR (CDC1 3 ) 8 3.24 
(s, 1H), 3.80 (s, 3H), 3.99 (s, 2H), 6.81-6.87 (m, 4H), 7.09 (d, J = 8.7 Hz, 2H), 
7.27-7.33 (m, 1H). 

[1106] Step 3. Preparation of dibutyl cyclic sulfate 

[1107] Step 3a. Preparation of 2,2-dibutyl-l,3-propanedioL 

[1108] To a stirred solution of di-butyl-diethylmalonate (Aldrich) (150g, 0.55 mol in 
dry THF (700ml) in an acetone/dry ice bath was added LAH (1 M THF) 662 
ml (1.2 eq., 0.66 mol) dropwise maintaining the temperature between -20 to 
0°C. The reaction was stirred at RT overnight. The reaction was cooled to - 
20°C and 40 ml of water, and 80 mL of 10% NaOH and 80 ml of water were 
added dropwise. The resulting suspension was filtered. The filtrate was dried 
over sodium sulphate and concentrated in vacuo to give diol 98.4 g (yield 
95%) as an oil. MS spectra and proton and carbon NMR spectra were 
consistent with the product. 
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[1109] Step 3b. Preparation of dibutyl cyclic sulfite 

[1110] A solution of 2,2.dibutyl-l,3-propanediol (103 g, 0.548 mol, obtained from 
Step 3a) and triethylamine (221 g, 2.19 mol) in anhydrous methylene 
chloride (500 ml) was stirred at 0°C under nitrogen. To the mixture, thionyl 
chloride (97.8 g, 0.82 mol) was added dropwise and within 5 min the solution 
turned yellow and then black when the addition was completed within half an 
hour. The reaction mixture was stirred for 3 hrs. at 0°C. GC showed that there 
was no starting material left. The mixture was washed with ice water twice 
then with brine twice. The organic phase was dried over magnesium sulfate 
and concentrated under vacuum to give 128 g (100%) of the dibutyl cyclic 
sulfite as a black oil. Mass spectrum (MS) was consistent with the product. 

[1111] Step 3c. Oxidation of dibutyl cyclic sulfite to dibutyl cyclic sulfate 

[1112] To a solution of the dibutyl cyclic sulfite (127.5 g , 0.54 mol, obtained from 
Step 3b) in 600 ml acetonitrile and 500 ml of water cooled in an ice bath under 
nitrogen was added ruthenium (III) chloride (1 g) and sodium periodate (233 
g, 1.08 mol). The reaction was stirred overnight and the color of the solution 
turned black. GC showed that there was no starting material left. The mixture 
was extracted with 300 ml of ether and the ether extract was washed three 
times with brine. The organic phase was dried over magnesium sulfate and 
passed through celite. The filtrate was concentrated under vacuum and to give 
133 g (97.8%) of the dibutyl cyclic sulfate as an oil. Proton and carbon NMR 
and MS were consistent with the product. 

[1113] Step 4. Preparation of aryl-3-hydroxypropylsulfide 

[1114] To a stirred solution of 27.00 g (108.73 mmol) of 4-fluoro-2-((4- 
methoxyphenyl)methyl)thiophenol (obtained from Step 2) in 270 mL of 
diglyme was added 4.35 g of 60% sodium hydride dispersion in mineral oil 
(108.73 mmol) at 0°C. After gas evolution ceased, 29.94 g (1 19.60 mmol) of 
the dibutyl cyclic sulfate (obtained from Step 3 c) was added at 0°C and stirred 
for 10 minutes. The mixture was allowed to warm up to room temperature 
and stirred overnight. The solvent was evaporated and 200 mL of water was 
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added. The solution was washed with 200 mL of diethyl ether and added 25 
mL of concentrated sulfuric acid to make a 2.0 M solution that was refluxed 
overnight. The solution was extracted with ethyl acetate and the organic 
solution was dried over MgS0 4 and concentrated in vacuo. The crude aryl-3- 
hydroxypropylsulfide was purified by silica gel chromatography (Waters Prep 
500) using 8% ethyl acetate/hexane to yield 33.00 g (72.5%) of the product as 
a light brown oil: ! H NMR (CDC1 3 ) 8 0.90 (t, J = 7.1 Hz, 6H), 1.14-1.34 (m, 
12H), 2.82 (s, 2H), 3.48 (s, 2H), 3.79 (s, 3H), 4.10 (s, 2H), 6.77-6.92 (m, 4H), 
7.09 (d, J = 8.7 Hz, 2H), 7.41 (dd, J = 8.7 Hz, 5.7 Hz, 1H). 

[11151 Step 5. Preparation of enantiomerically-enriched aryI-3- 

hydroxypropylsulfoxide 

[1116] To a stirred solution of 20.00 g (47.78 mmol) of aryl-3-hydroxypropylsulfide 
(obtained from Step 4) in 1 L of methylene chloride was added 3 1 .50 g of 96% 
(li?)-(-)-(8,8-dichloro- 1 0-camphor-sulfonyl)oxaziridine (1 00.34 mmol, 
Aldrich) at 2°C. After all the oxaziridine dissolved the mixture was placed 
into a -30°C freezer for 72 hours. The solvent was evaporated and the crude 
solid was washed with 1 L of hexane. The white solid was filtered off and the 
hexane solution was concentrated in vacuo. The crude oil was purified on a 
silica gel column (Waters Prep 500) using 15% ethyl acetate/hexane to afford 
19.00 g (95%) of the enantiomerically-enriched aryl-3- 
hydroxypropylsulfoxide as a colorless oil: *H NMR (CDC1 3 ) 8 0.82-0.98 (m, 
6H), 1.16-1.32 (m, 12H), 2.29 (d, J = 13.8 Hz, 1H), 2.77 (d, J = 13.5 Hz, 1H), 
3.45 (d, J = 12.3 Hz, 1H), 3.69 (d, J = 12.3 Hz, 1H), 3.79 (s, 3H), 4.02 (q, J - 
15.6 Hz, 1H), 6.83-6.93 (m, 3H), 7.00 (d, J = 8.1 Hz, 2H), 7.18-7.23 (m, 1H), 
7.99-8.04 (m, 1H). Enantiomeric excess was determined by chiral HPLC on a 
(7? v R)-Whelk-0 column using 5% ethanol/hexane as the eluent. It showed to 
be 78% e.e. with the first eluting peak as the major product. 

[1117] Step 6. Preparation of enantiomerically-enriched aryl-3- 

propanalsulfoxide 
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[1118] To a stirred solution of 13.27 g of triethylamine (131.16 mmol, Aldrich) in 
200 mL dimethyl sulfoxide were added 19.00 g (43.72 mmol) of 
enantiomerically-enriched aryl-3-hydroxypropylsulfoxide (obtained from Step 
5) and 20.96 g of sulfur trioxide-pyridine (131.16 mmol, Aldrich) at room 
temperature. After the mixture was stirred at room temperature for 48 hours, 
500 mL of water was added to the mixture and stirred vigorously. The 
mixture was then extracted with 500 mL of ethyl acetate twice. The ethyl 
acetate layer was separated, dried over MgS0 4 , and concentrated in vacuo. 
The crude oil was filtered through 500 mL of silica gel using 15% ethyl 
acetate/hexane to give 17.30 g (91%) of the enantiomerically-enriched aryl-3- 
propanalsulfoxide as a light orange oil: ! H NMR (CDC1 3 ) 5 0.85-0.95 (m, 6H), 
1.11-1.17 (m, 4H), 1.21-1.39 (m, 4H), 1.59-1.76 (m, 4H), 1.89-1.99 (m, 1H), 
2.57 (d, J = 14.1 Hz, 1H), 2.91 (d, J = 13.8 Hz, 1H), 3.79 (s, 3H), 3.97 (d, J = 
15.9 Hz, 1H), 4,12 (d, J = 15.9 Hz, 1H), 6.84-6.89 (m, 3H), 7.03 (d, J = 8.4 
Hz, 2H), 7.19 (dt, J = 8.4 Hz, 2.4 Hz, 1H), 8.02 (dd, J - 8.7 Hz, 5.7 Hz, 1H), 
9.49 (s, 1H). 

[1119] Step 7. Preparation of the enantiomerically-enriched 

tetrahydrobenzothiepine-l-oxide (4R,5R) 

[1120] To a stirred solution of 17.30 g (39.99 mmol) of enantiomerically-enriched 
aryl-3-propanalsulfoxide (obtained from Step 6) in 300 mL of dry THF at - 
15°C was added 48 mL of 1.0 M potassium f-butoxide in THF (1.2 
equivalents) under nitrogen. The solution was stirred at -15°C for 4 hours. 
The solution was then quenched with 100 mL of water and neutralized with 4 
mL of concentrated HC1 solution at 0°C. The THF layer was separated, dried 
over MgS04, and concentrated in vacuo. The enantiomerically-enriched 
tetrahydrobenzothiepine-1 -oxide (4R,5R) was purified by silica gel 
chromatography (Waters Prep 500) using 15% ethyl acetate/hexane to give 
13.44 g (77.7%) of the product as a white solid: *H NMR (CDC1 3 ) 5 0.87-0.97 
(m, 6H), 1.16-1.32 (m, 4H), 1.34-1.48 (m, 4H), 1.50-1.69 (m, 4H), 1.86-1.96 
(m, 1H), 2.88 (d, J = 13.0 Hz, 1H), 3.00 (d, J = 13.0 Hz, 1H), 3.85 (s, 3H), 
4.00 (s, 1H), 4.48 (s, 1H), 6.52 (dd, J = 9.9 Hz, 2.4 Hz, 1H), 6.94 (d, J = 9 Hz, 
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2H), 7.13 (dt, J = 8.4 Hz, 2.4 Hz, 1H), 7.38 (d, J = 8.7 Hz, 2H), 7.82 (dd, J = 
8.7 Hz, 5.7 Hz, 1H). 

[1121] Step 8. Preparation of enantiomerically-enriched 

tetrahydrobenzothiepine-l»l-dioxide (4R,5R) 

[1122] To a stirred solution of 13.44 g (31.07 mmol) of enantiomerically-enriched 
tetrahydrobenzothiepine- 1 -oxide (obtained from Step 7) in 150 mL of 
methylene chloride was added 9.46 g of 68% m-chloroperoxybenzoic acid 
(37.28 mmol, Sigma) at 0 °C. After stirring at 0 °C for 2 hours, the mixture 
was allowed to warm up to room temperature and stirred for 4 hours. 50 mL 
of saturated Na 2 S0 3 was added into the mixture and stirred for 30 minutes. 
The solution was then neutralized with 50 mL of saturated NaHC0 3 solution. 
The methylene chloride layer was separated, dried over MgS0 4 , and 
concentrated in vacuo to give 13.00 g (97.5%) of the enantiomerically- 
enriched tetrahydrobenzothiepine- 1,1 -dioxide (4R,5R) as a light yellow solid: 
l U NMR (CDC1 3 ) 5 0.89-0.95 (m, 6H), 1.09-1.42 (m, 12H), 2.16-2.26 (m, 
1H), 3.14 (q, J = 15.6 Hz, 1H), 3.87 (s, 3H), 4.18 (s, 1H), 5.48 (s, 1H), 6.54 
(dd, J = 10.2 Hz, 2.4 Hz, 1H), 6.96-7.07 (m, 3H), 7.40 (d, J = 8.1 Hz, 2H), 
8.1 1 (dd, J = 8.6 Hz, 5.9 Hz, 1H). 

[1123] Step 9. Preparation of enantiomerically-enriched 7- 

(dimethylamino)tetrahydrobenzothiepine-l,l-dioxide (4R,5R) 

[1124] To a solution of 13.00 g (28.98 mmol) of enantiomerically-enriched 
tetrahydrobenzothiepine- 1,1 -dioxide (obtained from Step 8) in 73 mL of 
dimethylamine (2.0 M in THF, 146 mmol) in a Parr Reactor was added about 
20 mL of neat dimethylamine. The mixture was sealed and stirred at 1 10°C 
overnight, and cooled to ambient temperature. The excess dimethylamine was 
evaporated. The crude oil was dissolved in 200 mL of ethyl acetate and 
washed with 100 mL of water, dried over MgS0 4 and concentrated in vacuo. 
Purification on a silica gel column (Waters Prep 500) using 20% ethyl 
acetate/hexane gave 12.43 g (90.5%) of the enantiomerically-enriched 7- 
(dimethylamino)tetrahydrobenzothiepine- 1,1 -dioxide (4R,5R) as a colorless 
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solid: 'H NMR (CDC1 3 ) 5 0.87-0.93 (m, 6H), 1.10-1.68 (m, 12H), 2.17-2.25 
(m, 1H), 2.81 (s, 6H), 2.99 (d, J = 15.3 Hz, 1H), 3.15 (d, J = 15.3 Hz, 1H), 
3.84 (s, 3H), 4.11 (d, J = 7.5 Hz, 1H), 5.49 (s, 1H), 5.99 (d, J = 2.4 Hz, 1H), 
6.51 (dd, J = 8.7 Hz, 2.4 Hz, 1H), 6.94 (d, J = 8.7 Hz, 2H), 7.42 (d, J = 8.4 Hz, 
2H), 7.90 (d, J = 8.7 Hz, 1H). The product was determined to have 78% e.e. 
by chiral HPLC on a Chiralpak AD column using 5% ethanol/hexane as the 
eluent. Recrystallization of this solid from ethyl acetate/hexane gave 1.70 g of 
the racemic product. The remaining solution was concentrated and 
recrystallized to give 9.8 g of colorless solid. Enantiomeric excess of this 
solid was determined by chiral HPLC on a Chiralpak AD column using 5% 
ethanol/hexane as the eluent. It showed to have 96% e.e with the first eluting 
peak as the major product. 

[1125] Step 10: Demethylation of 5-(4'-methoxyphenyl)-7- 

(dimethylamino)tetrahydrobenzothiepine-l,l-dioxide (4R,5R) 

[1126] To a solution of 47 g (99 mmol) of enantiomeric-enriched 

(dimethylamino)tetrahydrobenzothiepine- 1,1 -dioxide (obtained from Step 9) 

in 500 mL of methylene chloride at -10°C was added dropwise a solution of 

boron tribromide (297 mL, 1M in methylene chloride, 297 mmol), and the 

resulting solution was stirred cold (-5°C to 0°C) for 1 hour or until the reaction 

was complete. The reaction was cooled in an acetone-dry ice bath at -10°C, 

and slowly quenched with 300 mL of water. The mixture was warmed to 

10°C, and further diluted with 300 mL of saturated sodium bicarbonate 

solution to neutralize the mixture. The aqueous layer was separated and 

extracted with 300 mL of methylene chloride, and the combined extracts were 

washed with 200 mL of water, brine, dried over MgS0 4 and concentrated in 

vacuo. The residue was dissolved in 500 mL of ethyl acetate and stirred with 

50 mL of glacial acetic acid for 30 minutes at ambient temperature. The 

mixture was washed twice with 200 mL of water, 200 mL of brine, dried over 

MgS0 4 and concentrated in vacuo to give the crude 4-hydroxyphenyl 

intermediate. The solid residue was recrystallized from methylene chloride to 

give 37.5 g (82%) of the desired 5-(4'-hydroxyphenyl)-7- 

(dimethylamino)tetrahydrobenzothiepine- 1,1 -dioxide as a white solid: l H 
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NMR (CDCI3) 8 0.84-0.97 (m, 6H), 1.1-1.5 (m, 10H), 1.57-1.72 (m, 1H), 
2.14-2.28 (m, 1H), 2.83 (s, 6H), 3.00 (d, J = 15.3 Hz, 1H), 3.16 (d, J= 15.3 
Hz, 1H), 4.11 (s, 2H)", 5.48 (s, 1H), 6.02 (d, 7= 2.4 Hz, 1H), 6.55 (dd, J = 9, 
2.4 Hz, 1H), 6.88 (d, 8,7 Hz, 2H), 7.38 (d, J = 8.7 Hz, 2H), 7.91 (d, J= 9 Hz, 
2H). 

[1127] Alternatively, enantiomeric-enriched 5-(4'-hydroxyphenyl)-7- 

(dimethylamino)tetrahydrobenzothiepine- 1 , 1 -dioxide, the intermediate just 
described, can be prepared via non-enantioselective synthesis followed by 
chiral chromatography separation. Oxidation of aryl-3-hydroxypropylsulfide 
(obtained from Step 4) with m-chloroperbenzoic acid (under the similar 
conditions as in Step 8, but with 2.2 equivalent of m-CPBA) gave the racemic 
sulfone intermediate. The sulfone was carried through the synthetic sequences 
(under the same conditions as in Step 7 and Step 9) to give the racemic 5-(4'- 
hydroxyphenyl)-7-(dimethylamino)tetrahydrobenzothiepine- 1 , 1 -dioxide. The 
two enantiomers were further separated into the desired enantiomeric-enriched 
5-(4 , -hydroxyphenyl)-7-(dimethylamino)tetrahydrobenzothiepine-l , 1 -dioxide 
by appropriate chiral chromatographic purification. 

[1128] Step 11: Preparation of ester intermediate 

[1129] To a solution of 1.0 g (2.18 mmol) of 5-(4'-hydroxyphenyl)-7- 
(dimethylamino)tetrahydrobenzo-thiepine- 1,1 -dioxide (obtained from Step 10) 
in 10 mL dimethylformamide was added 60 mg (2.38 mmol) of 95% sodium 
hydride and stirred for 1 5 minutes. To the reaction mixture was added 400 |iL 
(2.52 mmol) of benzyl 2-bromoacetate and stirred for two hours. Water was 
added to the reaction mixture, extracted with ethyl acetate, washed with brine, 
dried over magnesium sulfate, filtered and the solvent evaporated to afford 
1.30g (98%) of the ester intermediate: *H NMR (CDC1 3 ) 5 0.88-0.94 (m, 6H), 
1.13-1.46 (m, 10H), 1.60-1.64 (m, 1H), 2.20-2.24 (m, 1H), 2.81 (s, 6H), 3.00 
(d, 7= 15.1 Hz, 1H), 3.16 (t,J= 15.1 Hz, 1H), 4.11 (s, 1H), 5.26 (s, 2H), 5.49 
(s, 1H), 6.04 (d, J= 2.4 Hz, 1H), 6.63 (dd, J = 8.9, 2.4 Hz, 1H), 6.95 (d, J = 
8.7 Hz, 2H), 7.37 (s, 5H), 7.42 (d, 7= 8.5 Hz, 2H), 7.93 (d, J = 8.9 Hz, 1H). 
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[1130] Step 12: Preparati n of acid 

[1131] A solution of 1.30 g (2.14 mmol) of ester intermediate (obtained from Step 1) 
in 40 mL ethanol with 10% palladium on carbon was placed under an 
atmosphere of hydrogen gas (40 psi) for three hours. The reaction mixture 
was filtered through celite and the solvent was evaporated to afford the desired 
title compound as a white solid: mp 1 19 - 123 °C; ! H NMR (CDC1 3 ) 8 0.89- 
0.94 (m, 6H), 1.19-1.43 (m, 10H), 1.61-1.65 (m, 1H), 2.17-2.21 (m, 1H), 2.85 
(s, 6H), 3.02 (d, J = 15.1 Hz, 1H), 3.17 (t, J= 14.9 Hz, 1H), 4.12 (s, 1H), 4.72 
(s, 2H), 5.51 (s, 1H), 6.17 (s, 1H), 6.74 (d, J= 9.1 Hz, 1H), 6.99 (d, J = 8.3 
Hz, 2H), 7.46 (d, J = 8.5 Hz, 2H), 7.97 (d, J= 8.7 Hz, 1H). HRMS. Calc'd for 
C2 8 H4oN0 6 S: 518.2576. Found: 518.2599. 

[1132] Example 1403 



.Bu 
Bu 



xxy 

'OH 



9 



o p 

Nhl' C °2H 

[1133] (4R-cis)-N-[[4-[33-Dibu^ 

1 , 1 -dioxido- 1 -benzothiepin-5-yl]phenoxyacetyl] glycine 

[11341 Step 1: Preparation of glycine ester intermediate 

[1135] To a solution of 6.4 g (13.9 mmol) of 5-(4'-hydroxyphenyl)-7- 
(dimethylamino)tetrahydrobenzo-thiepine- 1 , 1 -dioxide (obtained from 
Example 1402, Step 10) and 2.9 g (21.0 mmol) of potassium carbonate in 100 
ml of acetone was added 3.8 g (21.0 mmol) of N-(chloroacetyl)glycine ethyl 
ester and 50 mg (0.14 mmol) of tetrabutylammonium iodide. The reaction 
was heated to reflux for 2 days, cooled to ambient temperature and stirred for 
20 hours, then partitioned between ethyl acetate and water. The organic layer 
was washed with brine, dried over MgSC>4, and concentrated in vacuo . 
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Purification by silica gel chromatography (Waters Prep-500) using 50% ethyl 
acetate/hexanes afforded 7.5 g (90%) of glycine ester intermediate as a white 
foam: ! H NMR (CDC1 3 ) 8 0.86-0.98 (m, 6H), 1.04-1.56 (m, 13H), 1.58-1.71 
(m, 1H), 2.14-2.29 (m, 1H), 2.73 (s, 6H), 3.08 (AB q , Jab = 15.3 Hz, J = 48.9 
Hz, 2H), 4.06-4.19 (m, 6H), 4.25 (q, J= 7.0 Hz, 2H), 4.57 (s, 2H), 5.50 (s, 
1H), 5.98 (s, 1H), 6.56 (d, J — 8.6 Hz, 1H), 6.98 (d, J — 8.5 Hz, 2H), 7.17 (s, 
1H), 7.47 (d, J = 8.3 Hz, 2H), 7.91 (d, J= 8.7 Hz, 1H). 

[1136] Step 2: Preparation of acid 

[1137] A solution of 7.3 g (12.1 mmol) of glycine ester intermediate (obtained from 
Step 1) and 1.5 g LiOH.H 2 0 (36.3 mmol) in 60 mL of THF and 60 mL of 
water was heated to 45°C for 2 hours. This was then cooled to ambient 
temperature, acidified with 1 N HC1 and partitioned between ethyl acetate and 
water. The organic layer was washed with brine, dried over MgS0 4 , and 
concentrated in vacuo . Purification by recrystallization from ethyl acetate 
gave 5.45 g (78%) of the desired title compound as a white crystalline solid: 
mp 149-150 °C; 'H NMR (CD 3 OD) 5 0.88-0.98 (m, 6H), 1.06-1.56 (m, 10H), 
1.70-1.84 (m, 1H), 2.06-2.20 (m, 1H), 2.79 (s, 6H), 3.11 (AB q , Jab = 15.3 Hz, 
J= 21.6 Hz, 2H), 4.01 (s, 2H), 4.07 (s, 1H), 4.61 (s, 2H), 5.31 (s, 1H), 6.04 (s, 
1H), 6.57 (d, J= 9.0 Hz, 1H), 7.08 (d, J= 7.8 Hz, 2H), 7.44 (d, J= 8.1 Hz, 
2H), 7.76 (d, J = 9.0 Hz, 1H), 8.42 (m, 1H). HRMS(ES+) Calc'd for 
C30H42N2O7S: 575.2712. Found: 575.2790. Anal. Calc'd for: C30H42N2O7S C, 
62.69; H, 7.37; N, 4.87. Found: C, 62.87; H, 7.56; N, 4.87. 
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[1138] Fvam ple 1403 
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NH C °2H 

[1139] (4R-ris>N-[[4-[3>Dibutyl-7-(^ 

1 , 1 -dioxido-1 -benzothiepin-5-yl]phenoxyacetyl]glycine 

[1140] Stepl: Preparation of glycine ester intermediate 

[1141] To a solution of 6.4 g (13.9 mmol) of 5-(4'-hydroxyphenyl)-7- 
(dimethylamino)tetrahydrobenzo-thiepine- 1 , 1 -dioxide (obtained from 
Example 1402, Step 10) and 2.9 g (21.0 mmol) of potassium carbonate in 100 
ml of acetone was added 3.8 g (21.0 mmol) of N-(chloroacetyl)glycine ethyl 
ester and 50 mg (0.14 mmol) of tetrabutylammonium iodide. The reaction 
was heated to reflux for 2 days, cooled to ambient temperature and stirred for 
20 hours, then partitioned between ethyl acetate and water. The organic layer 
was washed with brine, dried over MgS0 4 , and concentrated in vacuo . 
Purification by silica gel chromatography (Waters Prep-500) using 50% ethyl 
acetate/hexanes afforded 7.5 g (90%) of glycine ester intermediate as a white 
foam: *H NMR (CDC1 3 ) 5 0.86-0.98 (m, 6H), 1.04-1.56 (m, 13H), 1.58-1.71 
(m, 1H), 2.14-2.29 (m, 1H), 2.73 (s, 6H), 3.08 (AB q , Jab = 15.3 Hz, J = 48.9 
Hz, 2H), 4.06-4.19 (m, 6H), 4.25 (q, J = 7.0 Hz, 2H), 4.57 (s, 2H), 5.50 (s, 
1H), 5.98 (s, 1H), 6.56 (d, J = 8.6 Hz, 1H), 6.98 (d, J= 8.5 Hz, 2H), 7.17 (s, 
1H), 7.47 (d, J= 8.3 Hz, 2H), 7.91 (d, J= 8.7 Hz, 1H). 

[1142] Step 2: Preparation of acid 

[1143] A solution of 7.3 g (12.1 mmol) of glycine ester intermediate (obtained from 
Step 1) and 1.5 g LiOH.H 2 0 (36.3 mmol) in 60 mL of THF and 60 mL of 
water was heated to 45 °C for 2 hours. This was then cooled to ambient 
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temperature, acidified with 1 N HC1 and partitioned between ethyl acetate and 
water. The organic layer was washed with brine, dried over MgS0 4 , and 
concentrated in vacuo . Purification by recrystallization from ethyl acetate 
gave 5.45 g (78%) of the desired title compound as a white crystalline solid: 
mp 149-150 °C; *H NMR (CD 3 OD) 8 0.88-0.98 (m, 6H), 1.06-1.56 (m, 10H), 
1.70-1.84 (m, 1H), 2.06-2.20 (m, 1H), 2.79 (s, 6H), 3.11 (AB q , Ab = 15.3 Hz, 
J= 21.6 Hz, 2H), 4.01 (s, 2H), 4.07 (s, 1H), 4.61 (s, 2H), 5.31 (s, 1H), 6.04 (s, 
1H), 6.57 (d, 7= 9.0 Hz, 1H), 7.08 (d, J= 7.8 Hz, 2H), 7.44 (d, J = 8.1 Hz, 
2H), 7.76 (d, J = 9.0 Hz, 1H), 8.42 (m, 1H). HRMS(ES+) Calc'd for 
C30H42N2O7S: 575.2712. Found: 575.2790. Anal. Calc'd for: C30H42N2O7S C, 
62.69; H, 7.37; N, 4.87. Found: C, 62.87; H, 7.56; N, 4.87. 

[11441 Example 1404 



Me 2 N 




C0 2 H 



[1145] (4R-cis)-5-[4-[3,3-Dibutyl-7-(dimethylamino)-2,3,4,5-tetrahydro-4-hydroxy- 
1 , 1 -dioxido- 1 -benzothiepin-5-yl]phenoxy]pentanoic acid 

[1146] Step 1: Preparation of ester intermediate 

[1147] A solution of 5-(4'-hydroxyphenyl)-7- 

(dimethylamino)tetrahydrobenzothiepine- 1 , 1 -dioxide (1.0 g, 2.2 mmol, 
obtained from Example 1402, Step 10) in acetone (10 mL) at 25°C under N 2 
was treated with powdered K2CO3 (0.45 g, 3.3 mmol, 1.5 eq.), benzyl 5- 
bromo valerate (0.88 g, 3.3 mmol, 1.5 eq.) and a catalytic amount of tetra-n- 
butylammonium iodide (2 mg), and the resulting solution was stirred at 65°C 
for 24 hours. The pale amber slurry was cooled to 25°C and was concentrated 
in vacuo to provide a yellow residue. Purification by flash chromatography 
(2.4 x 30 cm silica, 20-40% EtOAc/hexane) afforded the ester intermediate 
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(1.2 g, 86%) as a colorless oil: l H NMR (CDCI3) 6 0.91 (m, 6H), 1.11-1.47 
(br m, 10H), 1.64 (m, 1H), 1.86 (m, 2H), 2.21 (m, 1H), 2.47 (m, 2H), 2.81 (s, 
6H), 3.05 (ABq, J = 15.1 Hz, J= 47.7 Hz, 2H), 4.10 (d, 7= 7.9 Hz, 1H), 5.13 
(s, 2H), 5.47 (s, 1H), 6.00 (d, 7 = 2.5 Hz, 1H), 6.50 (dd, J= 8.9, 2.5 Hz, 1H), 
6.91 (d, 7 = 8.7 Hz, 2H), 7.36 (m, 5H), 7.40 (d, 7 = 8.5 Hz, 2H), 7.86 (d, 7 = 
8.9 Hz, 1H); HRMS. Calc'd for C 38 H5iN0 6 S: 650.3515. Found: 650.3473. 

[1148] Step 2: Preparation of acid 

[1149] A solution of the ester intermediate (0.99 g, 1.5 mmol, obtained from Step 1) 
in ethanol (7.5 mL) at 25°C was treated with 5% palladium on carbon (0.15 g, 
10 wt %) then stirred under an atmosphere (1 atm) of H2 via hydrogen balloon. 
Every 10 min, hydrogen gas was bubbled through the slurry for 1 min, for a 
total reaction time of 4 hours. The slurry was placed under an atmosphere of 
N2 and nitrogen was bubbled through the reaction mixture for 10 min. The 
mixture was filtered through a plug of Celite® (10 g) and concentrated in 
vacuo to give a white foam. Purification by flash chromatography (2.6 x 25 
cm silica, 1.5% EtOH/CH 2 Cl 2 ) afforded the desired title compound (0.54 g, 
63%) as a white foam: mp: 76-79 °C; ! H NMR (CDCI3) 5 0.90 (m, 6H), 1.10- 
1.46 (br m, 10H), 1.62 (m, 1H), 1.87 (m, 4H), 2.20 (m, 1H), 2.45 (m, 2H), 
2.81 (s, 6H), 3.05 (ABq, 7 = 15.1 Hz, 7 = 49.7 Hz, 2H), 4.00 (s, 2H), 4.09 (s, 
1H), 5.45 (s, 1H), 5.99 (d, 7 = 2.4 Hz, 1H), 6.48 (dd, 7= 8.9, 2.4 Hz, 1H), 6.91 
(d, 7= 8.7 Hz, 2H), 7.39 (m, 5H), 7.39 (d, 7= 8.3 Hz, 2H), 7.84 (d, 7 = 8.9 Hz, 
1H); HRMS. Calc'd for C31H45NO6S: 560.3046. Found: 560.3043. 
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[1150] Exam ple 1405 




[1151] (4R-cis)^[4-[3,3-Dibu^ 

1 , 1 -dioxido- 1 -benzothiepin-5-yl]phenoxy-l -butanesulfonamide 

[1152] Stepl: Preparation of sulfonic acid intermediate 

[1153] A solution of 7.4 g (16.1 mmol) of 5-(4 , -hydroxyphenyl)-7- 
(dimethylamino)tetrahydrobenzo-thiepine- 1,1 -dioxide (obtained from 
Example 1402, Step 10) in acetone (35 mL) at 25°C under N 2 was treated with 
powdered potassium carbonate (3.3 g, 24.1 mmol, 1.5 equiv.) and 1,4-butane 
sultone (2.5 mL, 24.1 mmol, 1.5 equiv.) and stirred and heated at 65°C for 64 
h. The solution was allowed to cool to 25°C and quenched by the addition of 
water (50 mL), until a homogeneous mixture was obtained. The clear and 
colorless solution was added dropwise to a 4 N HC1 solution cooled to 0°C 
over a 30 min period. The mixture was vigorously stirred for 4 h then allowed 
to warm to ambient temperature and stirred for an additional 16 h. The 
resultant white precipitate was filtered and washed with water and dried in 
vacuo to provide 8.8 g (92%) of the desired sulfonic acid as a white solid. A 
portion of the white solid was recrystallized from CH 3 CN/hexane to give the 
desired sulfonic acid as colorless needles: mp 229-236°C (decomposed); *H 
NMR (DMSO-d<>) 8 0.82 (m, 6H), 1.02-1.33 (br m, 10H), 1.59 (m, 1H), 1.73 
(m, 4H), 2.00 (s, 1H), 2.48 (m, 2H), 2.71 (s, 6H), 2.98 (s, 1H), 3.86 (s, 1H), 
3.93 (m, 2H), 5.08 (s, 1H), 5.89 (s, 1H), 6.52 (dd, J= 8.9, 2.4 Hz, 1H), 6.92 (d, 
J = 8.3 Hz, 2H), 7.29 (d, J = 8.1 Hz, 2H), 7.60 (d, J = 8.9 Hz, 1H); Anal. 
Calc'd for C30H45NO7S2: C, 60.48; H, 7.61; N, 2.35. Found: C, 60.53; H, 7.70; 
N, 2.42. 
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[1154] Step 2: Preparation of 7-(dimethylamin >benz thiepin-5-yl]phenoxy-l- 
butanesulf namide 

[1155] To a solution of 1.12 g (1.88 mmol) of the sulfonic acid (obtained from Step 
1) in 10 mL CH 2 C1 2 was added 785 mg (3.77 mmol) PC1 5 and stirred for 1 
hour. Water was added and the mixture was extracted and washed with brine. 
Dried with MgS0 4 , filtered and solvent evaporated. To the residue was added 
30 mL of 0.5M NH 3 in dioxane and stirred 16 hours. The precipitate was 
filtered and the solvent evaporated. The residue was purified by MPLC (33% 
EtOAc in hexane) to afford the desired title compound as a beige solid (125 
mg, 11%): mp 108-110 °C; l H NMR (CDC1 3 ) 5 0.85-0.93 (m, 6H), 1.13-1.59 
(m, 10H), 1.60-1.67 (m, 1H), 1.94-2.20 (m, 5H), 2.82 (s, 6H), 2.99 (d, 7= 15.3 
Hz, 1H), 3.15 (t, J= 15.3 Hz, 1H), 3.23 (t, J= 7.7 Hz, 2H), 4.03 (t, 7= 5.8 Hz, 
2H), 4.08-4.10 (m, 1H), 4.79 (s, 2H), 5.47 (s, 1H), 6.02 (d, J = 2.4 Hz, 1H), 
6.52 (dd, J = 8.9, 2.6 Hz, 1H), 6.91 (d, J= 8.9 Hz, 2H), 7.41 (d, J= 8.5 Hz, 
2H), 7.89 (d, J = 8.9 Hz, 1H). HRMS. Calc'd for CsoH^C^: 595.2876. 
Found: 595.2874. 

[1156] Example 1406 



Me 2 N 




[1157] (4R-cis)-l-[3-[4-[3,3-Dibutyl-7-(dimemylamino)-2,3,4,5-tetrahydro-4- 
hydroxy-1 , 1 -dioxido- 1 -benzothiepin-5-yl]phenoxy]propyl]-4-aza- 1 - 
azoniabicyclo[2.2.2]octane, methanesulfonate (salt) 

[1158] Stepl: Preparation of dimesylate intermediate 



[1159] To a cooled (-20 °C) solution of 5.0 g (65.7 mmol) of 1,3-propanediol in 50 
mL of triethylamine and 200 mL of methylene chloride was added 15.8 g 
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(137.9 mmol) of methanesulfonyl chloride. The mixture was stirred for 30 
minutes, then warmed to ambient temperature and partitioned between ethyl 
acetate and IN HC1. The organic layer was washed with brine, dried over 
MgS0 4 , and concentrated in vacuo to give 13.5 g (89%) of dimesylate 
intermediate as a clear yellowish oil: *H NMR (CDC1 3 ) 5 2.12 (quintet, J = 
4.5 Hz, 4H), 3.58 (s, 6H), 4.38 (t, J= 5.4 Hz) 

[1160] Step 2: Preparation of propyl mesylate intermediate 

[11611 To a solution of 2.4 g (5.2 mmol) of 5-(4'-hydroxyphenyl)-7- 
(dimethylamino)tetrahydrobenz-othiepine- 1 , 1 -dioxide (obtained from 
Example 1402, Step 10) and 6.0 g (26.1 mmol) of dimesylate intermediate 
(obtained from Step 1) in 50 mL of acetone was added 3.6 g (26.1 mmol) of 
K2CO3. The reaction was heated to reflux overnight then cooled to ambient 
temperature and concentrated in vacuo . The residue was partitioned between 
ethyl acetate and water. The organic layer was washed with brine, dried over 
MgS0 4 , and concentrated in vacuo . Purification by silica gel chromatography 
(Waters-Prep 500) using 36% ethyl acetate/hexanes afforded 2.8 g (90%) of 
the propyl mesylate intermediate as a white foam: *H NMR (CDC1 3 ) 5 0.86- 
0.95 (m, 6H), 1.06-1.52 (m, 10H), 1.57-1.70 (m, 1H), 2.14-2.32 (m, 3H), 2.84 
(s, 6H), 3.02 (s, 3H), 3.08 (AB q , J*b = 15.0 Hz, J = 46.9 Hz, 4.09-4.18 (m, 
3H), 4.48 (t, J = 6.0 Hz, 2H), 5.49 (s, 1H), 6.11 (s, 1H), 6.65 (d, J= 8.7 Hz, 
1H), 6.94(d, J = 8.6 Hz, 2H), 7.43 (d, J = 8.5 Hz, 2H), 7.94 (d, J = 8.9 Hz, 
1H). 

[1162] Step 3: Preparation of quaternary salt 

[1163] To a solution of 1.2 g (2.0 mmol) of propyl mesylate intermediate (obtained 
from Step 2) in 20 ml of acetonitrile was added 0.3g (2.9 mmol) of 1,4- 
diazabicyclo[2.2.2]octane (DABCO). The reaction mixture was stirred at 60°C 
for three hours, then cooled to ambient temperature and concentrated in vacuo . 
Purification by trituration with methylene chloride/ethyl ether gave 1.3 g 
(91%) of the desired title compound as a white solid: mp. (dec) 230-235 °C; 
*H NMR (CDCI3) 5 0.86-0.95 (m, 6H), 1.04-1.52 (m, 10H), 1.57-1.70 (m, 
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1H), 2.12-2.25 (m, 3H), 2.28-2.39 (m, 2H), 2.83 (s, 6H), 3.04 (s, 3H), 3.09 
(AB q , Jab = 15.6 Hz, J = 42.2 Hz, 2H) 3.22-3.32 (m, 6H), 3.56-3.66 (m, 6H), 
3.73-3.83 (m, 2H), 4.06-4.17 9m, 3H), 5.47 (s, 1H), 5.97 (s, 1H), 6.51 (d, J = 
8.6 Hz, 1H), 6.90(d, J= 8.6 Hz, 2H), 7.41 (d, J= 8.7 Hz, 2H), 7.89 (d, J= 8.9 
Hz, 1H). MS (ES+) m/e 612.4. HRMS (ES+) Calc'd for C35H54N 3 0 4 S + : 
612.3835. Found: 612.3840. 



[1164J Example 1407 



2 ^ 'OH o 

[1165] (4R-cis)-l-[3-[4-[3,3-Dibutyl-7-^^ 

hydroxy- 1 , 1 -dioxido- 1 -benzothiepin-5-yl]phenoxy]propyl] -4-aza- 1 - 
azoniabicyclo[2.2.2]octane,4-methylbenzenesulfonate (salt) 

[1166] Step 1: Preparation of propyl tosylate intermediate 

[1167] A solution of 5-(4'-hydroxyphenyl)-7- 

(dimethylamino)tetrahydrobenzothiepine- 1,1 -dioxide (5.0 g, 10.9 mmol, 

obtained from Example 1402, Step 10) in acetone (100 mL) at 25°C under N 2 

was treated with powdered K2CO3 (3.8 g, 27.2 mmol, 2.5 eq.) and 1,3- 

propanediol di-/?-tosylate (13.0 g, 32.6 mmol, 3.0 eq.), and the resulting 

mixture was stirred at 65°C for 21 hours. The cream-colored slurry was 

cooled to 25°C and was filtered through a sintered glass funnel. The filtrate 

was concentrated and the residue was dissolved in EtOAc (150 mL). The 

organic layer was washed with saturated aqueous NaHCC>3 (2 x 150 mL) and 

saturated aqueous NaCl (2 x 150 mL), and was dried (MgS0 4 ) and 

concentrated in vacuo to provide a pale orange oil. Purification by flash 

chromatography (4.4 x 35 cm silica, 20-30% EtOAc/hexane) afforded the 

propyl tosylate intermediate (6.0 g, 80%) as a white foam: *H NMR (CDC1 3 ) 5 
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0.91 (m, 6H), 1.11-1.47 (br m, 10H), 1.63 (m, 1H), 2.14 (m, 2H), 2.21 (m, 
1H), 2.41 (s, 3H), 2.81 (s, 6H), 3.06 (ABq, J= 15.1 Hz, J= 49.0 Hz, 2H), 4.01 
(t, J= 5.3 Hz, 2H), 4.10 (m, 1H), 4.26 (t, J= 5.9 Hz, 2H), 5.29 (s, 1H), 5.48 (s, 
1H), 5.98 (s, 1H), 6.51 (dd,7 = 8.9, 1.8 Hz, 1H), 6.83 (&,J= 8.4 Hz, 2H), 7.30 
(d, J = 8.1 Hz, 2H), 7.39 (d, J= 8.3 Hz, 2H), 7.78 (d, J= 8.3 Hz, 2H), 7.88 (d, 
J= 8.9 Hz, 1H). 

[1168] Step 2: Preparation of quaternary salt 

[1169] A solution of the propyl tosylate intermediate (1.05 g, 1.56 mmol, obtained 
from Step 1) in acetonitrile (15 mL) at 25°C under N 2 was treated with 
diazabicyclo[2.2.2]octane (DABCO, 0.26 g, 2.34 mmol, 1.5 eq.) and stirred at 
50°C for 6 hours, then at 25°C for 14 hours. The pale amber solution was 
cooled to 25°C and concentrated in vacuo to provide an amber oil. The 
residue was dissolved in a minimal amount of CH2CI2 (5 mL) and diluted with 
Et 2 0 (100 mL) while vigorously stirring for 4 hours, during which time a 
white solid precipitated. The white solid was collected (Et 2 0 wash) to give 
the desired title compound (1.11 g, 90%) as a white amorphous solid: mp 
136.5-142°C (decomposed); 'H NMR (CDCI3) 5 0.89 (m, 6H), 1.12-1.43 (br 
m, 9H), 1.61 (m, 1H), 1.65 (m, 1H), 2.18 (m, 1H), 2.22 (m, 2H), 2.27 (s, 3H), 
2.78 (s, 6H), 3.07 (ABq, J = 15.1 Hz, J= 39.5 Hz, 2H), 3.49 (br s, 6H), 3.68 
(m, lH), 3.74 (br s, 6H), 3.96 (br s, 2H), 4.09 (d, J= 7.3 Hz, 1H), 5.46 (s, 1H), 
5.96 (d, J= 2.4 Hz, 1H), 6.49 (dd, J = 8.9, 2.4 Hz, 1H), 6.83 (d, J = 8.5 Hz, 
2H), 7.11 (d, J= 8.1 Hz, 2H), 7.40 (d, J = 8.3 Hz, 2H), 7.74 (d, J — 8.1 Hz, 
2H), 7.87 (d, J = 8.9 Hz, 1H); HRMS. Calc'd for C35H54N3O4S: 612.3835. 
Found: 612.3832. 
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[1170] Example 1408 




[1171] (4R-cis)-H4-[4-[3,3-Dft^ 

hydroxy- 1 , 1 -dioxido- 1 -benzothiepin-5-yl]phenoxy]butyl] -4-aza- 1 - 
azoniabicyclo[2.2.2]octanemethanesulfonate (salt) 

[1172] Step 1: Preparation of butyl mesylate intermediate 

[1173] A mixture of 1.00 g (2.18 mmol) of 5-(4'-hydroxyphenyl)-7- 
(dimethylamino)tetrahydrobenzo-thiepine- 1 , 1 -dioxide (obtained from 
Example 1402, Step 10), 2.68 g (10.88 mmol) of busulfan, and 1.50 g (10.88 
mmol) of potassium carbonate in 20 mL of acetone was stirred at reflux 
overnight. The mixture was concentrated in vacuo and the crude was dissolved 
in 30 mL of ethyl acetate. The insoluble solid was filtered off and the filtrate 
was concentrated in vacuo . The resulting white foam was chromatographed 
through silica gel column, and eluted with 30% ethyl acetate/hexane to give 
1.02 g (77%) of butyl mesylate intermediate as a white solid: l H NMR 
(CDC1 3 ) 5 0.90 (m, 6H), 1.20-1.67 (m, 12H), 1.98 (m, 4H) 5 2.22 (m, 1H), 2.83 
(s, 6H), 3.04 (s, 3H), 3.08 (ABq, 2H), 4.05 (t, J = 5.55 Hz, 2H), 4.1 1 (d, J = 
6.90 Hz, 1H), 4.35 (t, J = 6.0 Hz, 2H), 5.49 (s, 1H), 6.00 (d, J = 2.4 Hz, 1H), 
6.52 (dd, J= 9.0 Hz, 2.7 Hz, 1H), 6.93 (d, J = 9.0 Hz, 2H), 7.42 (d, J= 8.4 Hz, 
2H), 7.90 (d, J = 9.0 Hz, 1H). 

[1174] Step 2: Preparation of ester intermediate 

[1175] A solution of 520 mg (0.85 mmol) of butyl mesylate intermediate (obtained 

from Step 1) and 191 mg (1.71 mmol) of DABCO in 10 mL of acetonitrile 

was stirred at 80°C for 4 hours. The reaction mixture was concentrated in 
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vacuo to yield a white foam. The foam was crushed and washed with ether. 
The solid was filtered off and dried in vacuo to give 540 mg (88%) of the 
desired title compound which was recrystallized from methylene chloride and 
acetone as a white solid: mp 248-251 °C; *H NMR (CDC1 3 ) 8 0.91 (m, 6H), 
1.14-1.47 (m, 14H), 1.63 (m, 1H), 1.96 (m, 4H), 2.21 (m, 1H), 2.77 (s, 3H), 
2.82 (s, 3H), 3.07 (ABq, 2H), 3.26 (t, J= 7.1 Hz, 6H), 3.60 (m, 8H), 4.08 (m, 
3H), 5.47 (s, 1H), 5.99 (d, J= 2.4 Hz, 1H), 6.51 (dd, J = 8.9 Hz, 2.6 Hz, 1H), 
6.91 (d, J= 8.7 Hz, 2H), 7.41 (d, J= 8.1 Hz, 2H), 7.89 (d, J= 9.0 Hz, 1H). 



[1176] Fxamnle 1409 



Bu 




[1177] (4R-cis)-l-[4-[4-[3,3-Dibutyl-7-(dimethy^ 

hydroxy- 1 , 1 -dioxido- 1 -benzothiepin-5-yl]phenoxy]butyl] -4-aza- 1 - 
azoniabicyclo[2.2.2]octane-4-methylbenzenesulfonate (salt) 

[1178] Step 1: Preparation of propyl tosylate intermediate 

[1179] A solution of 5-(4'-hydroxyphenyl)-7- 

(dimethylamino)tetrahydrobenzothiepine- 1,1 -dioxide (5.0 g, 10.9 mmol, 
obtained from Example 1402, Step 10) in acetone (100 mL) at 25°C under N 2 
was treated with powdered K 2 C0 3 (3.8 g, 27.2 mmol, 2.5 eq.) and 1,4- 
butanediol di-/?-tosylate (13.0 g, 32.6 mmol, 3.0 eq.), and the resulting solution 
was stirred at 65°C for 21 hours. The cream-colored slurry was cooled to 
25°C and filtered through a sintered glass funnel. The filtrate was 
concentrated and the residue was dissolved in EtOAc (150 mL). The organic 
layer was washed with saturated aqueous NaHC0 3 (2 x 150 mL) and saturated 
aqueous NaCl (2 x 150 mL). The extract was dried (MgS0 4 ) and concentrated 
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in vacuo to provide a pale orange oil. Purification by flash chromatography 
(4.4 x 35 cm silica, 20-30% EtOAc/hexane) afforded the propyl tosylate 
intermediate (6.0 g, 80%) as a white foam: ! H NMR (CDC1 3 ) 5 0.89 (m, 6H), 
1.10-1.44 (br m, 10H), 1.61 (m, 1H), 1.84 (m, 4H), 2.19 (m, 1H), 2.43 (s, 3H), 
2.80 (s, 6H), 3.03 (ABq, J = 15.1 Hz, J = 46.3 Hz, 2H), 3.93 (m, 2H), 4.06- 
4.13 (m, 4H), 5.44 (s, 1H), 5.96 (s, 1H), 6.46 (dd, J= 8.9, 1.4 Hz, 1H), 6.85 (d, 
J= 8.1 Hz, 2H), 7.33 (d, J= 8.1 Hz, 2H), 7.38 (d, J= 8.1 Hz, 2H), 7.78 (d,J = 
8.9 Hz, 2H), 7.83 (m, 1H). 

[1180] Step 2: Preparation of quaternary salt 

[1181] A solution of propyl tosylate intermediate (5.8 g, 8.5 mmol, obtained from 
Step 1) in acetonitrile (100 mL) at 25°C under N 2 was treated with 
diazabicyclo[2.2.2]octane (DABCO, 1.1 g, 10.1 mmol, 1.2 eq.) and stirred at 
45°C for 6 hours. The pale yellow solution was cooled to 25°C and 
concentrated in vacuo to provide an off-white solid. The residue was 
dissolved in a minimal amount of CH2CI2 (5 mL) and diluted with Et20 (100 
mL) while vigorously stirring for 3 hours, during which time a white solid 
precipitated. The white solid was collected and recrystallized from 
EtOAc/hexane to give the desired title compound (5.7 g, 85%) as colorless 
needles: mp 223-23 1°C (decomposed); 'H NMR (CDC1 3 ) 5 0.86 (m, 6H), 
1.09-1.43 (br m, 12H), 1.61-1.90 (br m, 5H), 2.13 (m, 1H), 2.25 (s, 3H), 2.75 
(s, 6H), 3.03 (ABq, J = 15.1 Hz, J = 30.0 Hz, 2H), 3.05 (br s, 6H), 3.37 (br s, 
6H), 3.89 (m, 2H), 4.07 (d, J= 7.5 Hz, 1H), 5.39 (s, 2H), 5.97 (d, J =1.6 Hz, 
1H), 6.44 (dd, J = 8.9, 2.0 Hz, 1H), 6.87 (d, J= 8.3 Hz, 2H), 7.08 (d, J= 8.1 
Hz, 2H), 7.37 (d, J = 8.3 Hz, 2H), 7.71 (d, J= 8.1 Hz, 2H), 7.80 (d, J= 8.9 Hz, 
1H); HRMS. Calc'd for C36H56N3O4S: 626.3992. Found: 626.3994. Anal. 
Calc'd for C 4 3H 6 3N30 7 S2: C, 64.71; H, 7.96; N, 5.27. Found: C, 64.36; H, 
8.10; N, 5.32. 
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[1182] F.vamnle 1410 



Me 2 N 




[1183J (4R-cisH-l4-I33-Dibutyl-7-(dimethylamino)-2,3,4,5-tetrahydro-4- 
hydroxy-l,l-dioxido-l-benzothiepin-5-yl]phenoxy]-NJ>J^N[-triethyl-l- 
butanaminium 

[1184] A solution of 1 g (1.64 mmol) of the butyl mesylate intermediate (obtained 
from Example 1408, Step 1) and 15 mL of triethylamine in 10 mL of 
acetonitrile was heated at 50°C for 2 days. The solvent was evaporated and the 
residue was triturated with ether and ethyl acetate to afford 500 mg (43%) of 
product as a semi-solid. ! H NMR (CDC1 3 ) 8 0.8 (m, 6 H), 1-1.6 (m, 24 H), 2.1 
(m, 1 H), 2.6 (s, 3 H), 2.7 (s, 6 H), 2.9 (d, J = 15 Hz, 1 H), 3.0 (d, J = 15 Hz, 
1 H), 3.3 (m, 8 H), 4.0 (m, 4 H), 5.3 (s, 1 H), 5.9 (s, 1 H), 6.4 (m, 1 H), 6.8 (d, 
J = 9 Hz, 2 H), 7.4 (d, J = 9 Hz, 2 H), 7.8 (d, J = 7 Hz, 1 H). MS m/e 615. 

[1185] Example 1411 



Me 2 N 




[1186] (4R-cis)-l-[4-[4-[3^-Dibutyl-7-(dimethylamino)-2 r 3,4,5-tetrahydro-4- 
hydroxy-l,l-dioxido-l-benzothiepin-5-yl]phenoxy]butyl]-3- 
hydroxypyridinium, methanesulfonate (salt) 

655 



[11871 A solution of 1 g (1.64 mmol) of the butyl mesylate intermediate (obtained 
from Example 1408, Step 1) and 234 mg (2.46 mmol) of 3-hydroxy pyridine 
in 1 mL of dimethylformamide was heated at 70°C for 20 hours. The solvent 
was evaporated and the residue was triturated with ether and ethyl acetate to 
afford 990 mg (86%) of product as a semi-solid: *H NMR (CDC1 3 ) 5 0.9 (m, 6 
H), 1-1.5 (m, 10 H), 1.7 (m, 1 H),.1.9 (m, 2 H), 2-2.4 (m, 3 H), 2.9 (s, 6 H), 
3.1 (d, J = 15 Hz, 1 H), 3.2 (d 5 J = 15 Hz, 1 H), 4.1 (m, 3 H), 4.7 (m, 2 H), 5.5 
(s, 1 H), 6.1 (s, 1 H), 6.6 (m, 1 H), 6.9 (d, J = 9 Hz, 2 H), 7.4 (d, J = 9 Hz, 2 
H), 7.7 (m, 1 H), 8.0 (m, 2 H), 8.2 (m, 1 H), 9.1 (s, 1 H). MS m/e 609. 

[1188] Example 1412 




[1189] (4R-cis)-l-[5-[4-[3,3-Dibutyl-7-(dimethylamino)-2,3,4,5-tetrahydro-4- 
hydroxy- 1 , 1 -dioxido- 1 -benzothiepin-5-yl]phenoxy]pentyl]quinolinium, 
methanesulfonate (salt) 

[1190] Step 1: Preparation of pentyl mesylate intermediate 

[1191] To a stirred solution of 231 mg (5.79 mmol, 60% disp.) of NaH in 22 mL of 

DMF was added 2.05g (4.45 mmol) of 5-(4'-hydroxyphenyl)-7- 

(dimethylamino)tetra-hydrobenzothiepine- 1 , 1 -dioxide (obtained from 

Example 1402, Step 10), and the resulting solution wais stirred at ambient 

temperature for 1 hour. To the mixture was added 18.02 g (55.63 mmol) of 

1,5-diiodopentane and the solution was stirred overnight at ambient 

temperature. DMF was removed by high vacuum and the residue was 

extracted with ethyl acetate and washed with brine. The extract was dried 

over MgSC>4, and the concentrated residue was purified by column 

chromatography to give the pentyl mesylate intermediate: ! H NMR (CDCI3) 5 
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0.90(q, 6H), 1.05-2.0 (m, 17H), 2.2 (t, 1H), 2.8 (s, 6h), 3.0 (q, 2H), 3.22 (t, 
2H), 3.95 (t, 2H), 4.1 (s, 1H), 5.42 (s, 1H), 6.1 (d, 1H), 6.6 (d, 1H), 6.9 (d, 
2H),7.4(d,2H),7.9(d,lH). 



[1192] Step 2: Preparation of quaternary salt 

[1193] To l.Og (1.53 mmol) of the pentyl mesylate intermediate (obtained from Step 
1) was added 3.94 g (30.5 mmol) of quinoline and 30 mL of acetonitrile. The 
solution was heated at 45°C under N 2 for 10 days. The concentrated residue 
was purified by reverse phase CI 8 column chromatography. The obtained 
material was exchanged to its mesylate anion by ion exchange 
chromatography to give the desired title compound as a solid: mp 136 °C; 'H 
NMR (CDC1 3 ) 6 0.95(q, 6H), 1.05-2.25 (m, 18H), 2.8 (s, 9H), 3.0 (q, 2H), 
3.95 (t, 2H), 4.1 (s, 1H), 5.28 (t, 2H), 5.42 (s, 1H), 5.95 (s, 1H), 6.45 (d, 1H), 
6.82 (d, 2H), 7.4 (d, 2H), 7.82 (d, 1H), 7.9 (t, 1H), 8.2 (t, 2H), 8.3 (q, 2H), 
8.98 (d, 1H), 10.2 (d, 1H). HRMS. Calc'd for C40H53N2O4S: 657.3726. 
Found: 657.3736. Anal. Calc'd for C40H53N2O4S.CH3O3S: C, 65.40; H, 7.50; 
N, 3.72; S, 8.52. Found: C, 62.9; H, 7.42; N, 3.56; S, 8.41. 

[1194] Example 1413 



Me 2 N 




[1195] (4S-cis)-[544-[3^-Dibutyl-7Kdimethylamino)-2,3,4,5-tetrahydro-4-hydroxy- 
1 ,1-dioxido-l -benzothiepin-5-yl]phenoxy]pentyl]propanedioic acid 

[1196] Step 1: Preparation of pentyl bromide intermediate 

[1197] To a stirred solution of 0.63 g (15.72 mmol, 60% disp) of NaH in 85 mL of 
DMF was added 6.0 g (13.1 mmol) of 5-(4'-hydroxyphenyl)-7- 
(dimethylamino)tetra-hydrobenzothiepine- 1,1 -dioxide (obtained from 

657 



Example 1402, Step 10), and the resulting solution was stirred at ambient 
temperature for 1 hour. To the solution was added 37.7 g (163.75 mmol) of 
1,5-dibromopentane, and the mixture was stirred overnight at ambient 
temperature. DMF was removed in vacuo and the residue was extracted with 
ethyl acetate and washed with brine. The extract was dried over MgS0 4 , and 
the concentrated residue was purified by column chromatography to give the 
pentyl bromide intermediate: ] H NMR (CDC1 3 ) 5 0.90 (q, 6H), 1.05-2.0 (m, 
17H), 2.2 (t, 1H), 2.8 (s, 6H), 3.0 (q, 2H), 3.4 (t, 2H), 3.95 (t, 2H), 4.1 (s, 1H), 
5.42 (s, 1H), 6.0 (s, 1H), 6.5 (d, 1H), 6.9 (d, 2H), 7.4 (d, 2H), 7.9 (d, 1H). 

[1198] Step 2: Preparation of dibenzyl ester intermediate 

[1199] To the mixture of 59 mg (1.476 mmol, 60% disp) of NaH in 27 mL of THF 
and 9 mL of DMF at 0°C was added 0.84 g (2.952 mmol) of dibenzyl 
malonate (Aldrich), and the resulting solution was stirred at ambient 
temperature for 15 min. To the solution was added 0.5987 g (0.984 mmol) of 
the pentyl bromide intermediate, and the mixture was stirred at 80°C 
overnight. Solvent was removed in vacuo, and the residue was extracted with 
methylene chloride and washed with brine. The extract was dried over 
MgS0 4 , and the concentrated residue was purified by column chromatography 
to give the dibenzyl ester intermediate: *H NMR (CDC1 3 ) 5 0.90 (q, 6H), 1.05- 
2.0 (m, 19H), 2.2 (t, 1H), 2.8 (s, 6H), 3.0 (q, 2H), 3.4 (t, 1H), 3.9 (t, 2H), 4.1 
(d, 1H), 5.18 (s, 4H), 5.42 (s, 1H), 5.95 (s, 1H), 6.5 (d, 1H), 6.9 (d, 2H), 7.2- 
7.4 (m, 12H),7.85 (d, 1H). 

[1200] Step 3: Preparation of diacid 

[1201] A suspension of 0.539 g (0.664 mmol) of the dibenzyl ester intermediate 
(obtained from Step 2) and 25 mg of 10% Pd/C in 30 mL of ethanol was 
agitated at ambient temperature under 20 psi of hydrogen gas for 2 hours. The 
catalyst was filtered off, and the filtrate was concentrated to give the desired 
title compound as a solid: mp 1 18 °C; l H NMR (CDC1 3 ) 8 0.9 (d, 6H), 1.05- 
2.2 (m, 20H), 2.8 (s, 6H), 3.0 (q, 2H), 3.4 (s, 1H), 3.95 (s, 2H), 4.1 (s, 1H), 
5.42 (s, 1H), 5.95 (s, 1H), 6.5 (d, 1H), 6.9 (d, 2H), 7.4 (d, 2H), 7.85 (d, 1H). 
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HRMS. Calc'd for C 34 H49N0 8 S: 632.3257. Found: 632.3264. Anal. Calc'd for 
C34H49N0 8 S: C, 64.63; H, 7.82; N, 2.22; S, 5.08. Found: C, 63.82; H, 7.89; N, 
2.14; S, 4.93. 



[1202] Fxamole 1414 



Me 2 N 



9 





[1203] (4R-cis)-33-Dibutyl-5-[4-[[5-(diethylamino)pentyl]oxy]phenyl]-7- 
(dimethylamino)-2,3 ,4,5-tetrahydro- 1 -benzothiepin-4-ol 1 , 1 -dioxide 

[12041 Step 1: Preparation of pentyl iodide intermediate 



(dimethylamino)tetrahydrobenzothiepine- 1,1 -dioxide (3 g, 6.53 mmol, 
obtained from Example 1402, Step 10) in 100 mL of dimethylformamide was 
added 198 mg (7.83 mmol) of 95% sodium hydride. The mixture was stirred 
15 minutes at room temperature and diiodopentane was added. After one hour 
at room temperature the mixture was diluted in ethyl acetate and water. The 
aqueous layer was extracted with ethyl acetate and the combined organic layer 
was washed with brine, dried over magnesium sulfate and concentrated in 
vacuo . The residue was chromatographed over silica gel, eluting with 
hexane/ethyl acetate (1/5) to afford 2.92g (4.46 mmol) of the pentyl iodide 



intermediate: l H NMR (CDC1 3 ) 5 0.9 (m, 6 H), 1-1.5 (m, 11 H), 1.6 (m, 3 H), 
1.8 (m, 4 H), 2.2 (m, 1 H), 2.8 (s, 6 H), 3.0 (d, J = 15 Hz, 1 H), 3.2 (d, J = 15 
Hz, 1 H), 3.3 (m, 2 H), 4.0 (m, 1 H), 4.1 (s, 1 H), 5.5 (s, 1 H), 6.1 (s, 1 H), 6.6 
(m, 1 H), 6.9 (d, J = 9 Hz, 2 H), 7.4 (d, J = 9 Hz, 2 H), 7.9 (d, J = 7 Hz, 1 H). 



[1205] To 



a 



solution 



of 



5-(4'-hydroxyphenyl)-7- 
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[1206] Step 2: Preparation of amine 

[12071 A solution of 550 mg (0.76 mmol) of the pentyl iodide intermediate (obtained 
from Step 1) and 279 mg (3.81 mmol) of diethylamine in 3 mL of acetonitrile 
was stirred at 100°C overnight. The mixture was concentrated in vacuo to 
yield a yellowish brown foam. The foam was dissolved in 10 mL of ethyl 
acetate and washed with 50 mL of saturated sodium carbonate solution twice. 
The ethyl acetate layer was dried over magnesium sulfate and concentrated to 
yield 390 mg (85%) of the desired title compound as a yellow foamy solid: *H 
NMR (CDC1 3 ) 8 0.89 (m, 6H), 1.20-1.47 (m, 12H), 1.53-1.67 (m, 4H), 1.76- 
1.90 (m, 8H), 2.21 (m, 1H), 2.74-2.92 (m, 12H), 3.07 (ABq, 2H), 4.00 (t, J = 
6.3 Hz, 2H), 4.10 (d,J= 7.8 Hz, 1H), 5.48 (s, 1H), 6.00 (d, J = 2.4 Hz, 1H), 
6.51 (dd, J = 9.2 Hz, 2.6 Hz, 1H), 6.92 (d, /= 8.7 Hz, 2H), 7.41 (d, J= 8.4 Hz, 
2H), 7.90 (d, J =9.0 Hz, 1H). 

[1208] Example 1415 



Me 2 N 




C0 2 H 



[1209] (4R-cis)-N-(Carboxymethyl)-N-[5-[4-[3,3-dibutyl-7-(dimethylamino)-2,3,4,5- 
tetrahydro-4-hydroxy- 1 , 1 -dioxido- 1 -benzothiepin-5- 
yl]phenoxy]pentyl] glycine 

[1210] Step 1: Preparation of diester intermediate 

[1211] A mixture of 8.6 g (14.1 mmol) of pentyl bromide intermediate (obtained 
from Example 1413, Step 1), 65 g (0.35 mol) of diethylaminodiacetate and 
7.5 g (71 mmol) of anhydrous Na2C(>3 was stirred at 160°C for 3 hours. The 
reaction mixture was diluted with water and extracted with methylene 
chloride. The volatiles was removed in vacuo to give 9.6g (95%) of the 
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diester intermediate. J H NMR spectrum was consistent with the structure; MS 
(M+H)/n/e717. 

[1212] Step 2: Preparation of diacid 

[1213] The mixture of the diester intermediate (obtained from Step 1) and 2.1% (64.3 
mmol) of LiOH in THF (75 mL) and water (50 mL) was stirred at 40°C for 18 
hours. The reaction mixture was acidified with 1% HC1 and extracted with 
dichloromethane. The residue was triturated with hexane, filtered to give 8.9g 
(93%) of the desired title compound as a solid: mp 148-162 °C; l H NMR 
(CD 3 OD) 5 0.92 (t, 6H), 1.1-1.9 (m, 31H), 2.15 (t, 1H),2.8( S> 6H), 3.15 (ABq, 
2H), 3.75(m, 1H), 4.1 (m, 6H), 5.3(s, 1H), 6.1 (s, 1H), 6.6 (d, 1H), 7.0(d, 2H), 
7.4 (d, 2H), 7.8 (d, 1H); MS (M+H) m/e 661. Anal. Calc'd for [C 3 5H52N 2 0 8 S 
+ I.SH2O]: C61.ll; H,8.06; N,4.07; S,4.66. Found: C,61.00; H,7.72; N,3.89; 
S,4.47. 

[1214] Example 1416 



[1215] (4R-cis)-5-[4-[[5-[bis[2-(Diethylamino)ethyl]amino]pentyl]oxy]phenyl]- 
3^-dibutyl-7-(dimethylamino)-2,3,4,5-tetrahydro-l-benzothiepin-4-ol 
1,1 -dioxide 

[1216] A solution of 1 g of pentyl iodide intermediate (1.53 mmol, obtained from 
Example 1414, Step 1) in NjHN'J^F-tetraethyl diethylenetriamine was heated 
to 80°C for 4 hours. The mixture was dissolved in ethyl acetate and saturated 
NaHCC>3. The organic layer was washed with brine, dried over magnesium 
sulfate, and concentrated in vacuo . The residue was purified by reverse phase 




NEt 2 



chromatography. The fractions containing the product were concentrated in 
vacuo, dissolved in ethyl acetate and washed with saturated NaHC0 3 . The 
residue was dried and concentrated in vacuo to afford 840 mg (74%) of the 
desired title compound as a thick oil. 'H NMR (CDC1 3 ) 8 0.8 (m, 6 H), 1-1.6 
(m, 28 H), 1.8 (m, 2 H), 2.1 (m, 1 H), 2.5 (m, 18 H), 2.7 (s, 6 H), 2.9 (d, J = 
15 Hz, 1 H), 3.1 (d, J = 15 Hz, 1 H), 3.9 (m, 2 H), 4.0 (m, 1 H), 4.1 (s, 1 H), 
5.4 (s, 1 H), 6.0 (s, 1 H), 6.4 (m, 1 H), 6.9 (d, J = 9 Hz, 2 H), 7.4 (d, J = 9 Hz, 
2 H), 7.8 (d, J = 7 Hz, 1 H). MS (M+H) m/e 743. 

[12171 Example 1417 




[12181 (4R-cis)-3^-Dibutyl-7Kdimethylamino)-2^,4,5-tetrahydro-5-[4-[[5-[[2- 
(lH-imidazoM-yI)ethyIlamino]pentyl]oxy]phenyll-l-benzothiepin-4-ol 
1,1-dioxide 

[1219] A solution of 1 g of pentyl iodide intermediate (1.53 mmol, obtained from 
Example 1414, Step 1) and 3.4 g (30.6 mmol) of histamine was heated to 50°C 
for 17 hours. The mixture was dissolved in ethyl acetate and saturated 
NaHCC>3. The organic layer was washed with brine, dried over magnesium 
sulfate, and concentrated in vacuo . The residue was triturated with ether to 
afford 588 mg (60%) of the desired title compound as a semi-solid: *H NMR 
(CDCI3) 8 0.9 (m, 6 H), 1-1.7 (m, 14 H), 1.9 (m, 3 H), 2.0 (m, 2 H), 2.2 (m, 1 
H), 2.8 (s, 6 H), 3.0 (m, 3 H), 3.2 (m, 2 H), 4.0 (m, 2 H), 4.1 (m, 3 H), 5.5 (s, 1 
H), 6.0 (s, 1 H), 6.5 (m, 1 H), 6.8 (s, 1 H), 6.9 (d, J= 9 Hz, 2 H), 7.4 (m, 3 H), 
7.9 (d, J= 8 Hz, 1 H). MS (M+H) m/e 639. 

[12201 Example 1418 
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[1221] (4R-cis)-N-[5-[4-[3,3-Dibutyl-7-(dime^ 

hydroxy- 1 , 1 -dioxido- 1 -benzothiq>in-5-yl]phenoxy]pentyl]-N' -ethyl- 
N,N,N\N'-tetramethyl-l ,2-ethanediaminium dichloride 

[1222] Step 1: Preparation of pentyl bromide intermediate 

[1223] A mixture of 5-(4>-hydroxyphenyl)-7- 

(dimethylamino)tetrahydrobenzothiepine-l ,1 -dioxide (1 .680g, 3.66 mmol, 
obtained from Example 1402, Step 10) and sodium hydride (0.250g, 6.25 
mmol) in 30 mL of DMF was stirred in a dry 100 mL round-bottom flask 
under N 2 . To this solution was added 1,5-dibromopentane (6.0 mL/44.0 
mmol), and the resulting mixture was stirred for 18 hours. The reaction was 
diluted with brine (100 mL) and H2O (20 mL), and the mixture was extracted 
with EtOAc (3x50 mL). Organic layers were combined, dried (MgS0 4 ), 
filtered and concentrated in vacuo . Purification by filtration through silica gel 
eluting with 20% EtOAc/hexane and evaporation in vacuo gave pentyl 
bromide intermediate as a white foamy solid (1.783g, 80%): *H NMR 
(CDCI3) 5 0.84-0.95 (m, 6H), 1.02-1.56 (m, 10H), 1.58-1.70 (m, 3H), 1.78- 
2.03 (m, 4H), 2.15-2.24 (m, 1H), 2.77 (s, 1H), 2.80 (s, 6H), 3.05 (ABq, 2H), 
3.42 (t, 2H), 3.98 (t, 2H), 4.10 (s, 1H), 5.47 (s, 1H), 5.99 (d, 1H), 6.50 (dd, 
1H), 6.91 (d, 2H), 7.40 (d, 2H), 7.88 (d, 1H). 

[1224] Step 2: Preparation of mono-quaternary salt 

[1225] The mixture of pentyl bromide intermediate (0.853g, 1.40 mmol, obtained 
from Step 1), N,N,N\N'-tetramethylethylenediamine (1.0 mL/6.62 mmol) in 
30 mL of acetonitrile was stirred at 40°C for 12 hours, and the reaction 
mixture was concentrated in vacuo to give an off-white foamy solid (1.052g). 
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The erode product was dissolved in acetonitrile (1.5 mL) and triturated with 
ethyl ether. The solvent was decanted to yield a sticky solid. This trituration 
method was repeated twice, and the resulting sticky solid was concentrated in 
vacuo to give the mono-quaternary salt as an off-white foamy solid (0.95 lg, 
94%): 'H NMR (CDC1 3 ) 5 0.81 (t, 6H), 0.96-1.64 (m, 13H), 1.62-1.85 (m, 
4H), 2.03-2.18 (m, 1H), 2.20 (s, 6H), 2.67 (t, 2H), 2.74 (s, 6H), 2.98 (ABq, 
2H), 3.30-3.42 (m, 1H), 3.38 (s, 6H), 3.60-3.75 (m, 4H), 3.90 (t, 2H), 4.01 (s, 
1H), 5.37 (s, 1H), 5.92 (s, 1H), 6.41 (dd, 1H), 6.81 (d, 2H), 7.32 (d, 2H), 7.77 
(d, 1H). 

[1226] Step 3: Preparation of di-quaternary salt 

11227] The mono-quaternary salt (0.933g, 1.29 mmol, obtained from Step 2), 
iodoethane (0.300 mL/3.75 mmol), and acetonitrile (30.0 mL) were combined 
in a 4 oz. Fischer Porter bottle. The reaction vessel was purged with N 2 , 
sealed, equipped with magnetic stirrer, and heated to 50 °C. After 24 hours, 
the reaction mixture was cooled to ambient temperature and concentrated in 
vacuo to give a yellow foamy solid (1.1 66g). The solid was dissolved in 
methylene chloride/acetonitrile and precipitated with ethyl ether. After 
cooling to 0°C overnight, the resulting solid was filtered, washed with ethyl 
ether and concentrated in vacuo to yield the di-quaternary salt as an off-white 
solid (1.046g, 92%): 'H NMR (CD 3 OD) 5 0.59 (t, 6H), 0.70-1.10 (m, 9H), 
1.16 (t, 3H), L22-1.80 (m, 9H), 2.42 (s, 6H), 2.78 (d, 2H), 2.98 (s, 6H), 3.02 
(s, 6H), 3.22-3.37 (m, 4H), 3.63-3.78 (m, 4H), 3.80 (s, 4H), 4.93 (s, 1H), 5.71 
(s, 1H), 6.22 (dd, 1H), 6.61 (d, 2H), 7.02 (d, 2H), 7.40 (d, 1H). 

[1228] Step 4: Preparation of quaternary di-chloride salt 

[1229] The iodobromosalt (obtained from Step 3) was converted to its corresponding 
dichloride salt using Biorad AG 2X8 resin and eluting with 70% 
H20/acetonitrile to give the desired title compound as a white foamy solid 
(0.746g, 84%): mp 193.0-197.0 °C; ! H NMR (CD 3 OD) 5 0.59 (t, J = 6.0 Hz, 
6H), 0.70-1.12 (m, 9H), 1.16 (t, J= 6.6 Hz, 3H), 1.24-1.90 (m, 9H), 2.50 (s, 
6H), 2.78 (s, 2H), 3.08 (s, 6H), 3.11 (s, 6H), 3.24-3.50 (m, 4H), 3.68 (s, 2H), 
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3.81 (s, 2H), 4.16 (s, 4H), 5.02 (s, 1H), 5.72 (s, 1H), 6.19 (d, J= 8.4 Hz, 1H), 
6.61 (d, J= 8.1 Hz, 2H), 7.10 (d, J = 7.8 Hz, 2H), 7.46 (d, J = 8.7 Hz, 1H). 
HRMS. Calc'd for C39H67N3O4SCI: 708.4541. Found: 708.4598. 



[1230] Example 1419 




[1231] [4R-[4a^a(4R*,5R*)]]-N^ , -bis[5-[4-[3,3-Dibutyl-7-(dimethylamino)- 
2;3,4,5-tetrahydro-4-hydroxy-l,l-dioxido-l-benzothiepin-5- 
yl]phenoxy]pentyl]-N^^'N'-tetramethyl-l,6-hexanediaininiuin 
dichloride 

[1232] The pentyl bromide intermediate (1.002g, 1.64 mmol, obtained from Example 
1418, Step 1) and N,N,N',N'-tetramethyl-l,6-hexanediamine (O.lOOg, 0.580 
mmol) in 5 mL of acetonitrile were placed in a 4 oz. Fischer Porter bottle. The 
reaction vessel was purged with N2, sealed, equipped with magnetic stirrer and 
heated to 50 °C. After 1 5 hours, the reaction mixture was cooled to ambient 
temperature and concentrated in vacuo to give an off-white foamy solid 
(1.141g). The solid was dissolved in acetonitrile and precipitated with ethyl 
ether. After cooling to 0 °C, the solvent was decanted to yield a sticky off- 
white solid. This trituration method was repeated, and the resulting sticky 
solid was concentrated in vacuo to give the desired dibromide salt as an off- 
white foamy solid (0.843 g, quantitative): 'H NMR (CDCI3) 8 0.85 (m, 12H), 
1.01-1.70 (m, 30H), 1.76-2.08 (m, 12H), 2.18 (t, J = 12.3 Hz, 2H), 2.79 (s, 
12H), 3.03 (ABq, 4H), 3.35 (s, 12H), 3.52 (br s, 6H), 3.72 (br s, 4H), 3.97 (br 
s, 4H), 4.08 (br s, 2H), 5.42 (s, 2H), 6.00 (s, 2H), 6.51 (d, J= 9.0 Hz, 2H), 
6.86 (d, J = 7.8 Hz, 4H), 7.38 (d, J = 7.8 Hz, 4H), 7.83 (d, J = 8.7 Hz, 2H). 
The dibromide salt was converted to its corresponding dichloride salt using 

Biorad AG 2X8 resin and eluting with 70% H2O/CH3CN to give the desired 
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title compound as a white foamy solid (0.676g, 86%): mp 178.0-182.0 °C; ! H 
NMR (CDCI3) 8 0.80-0.90 (m, 12H), 1.01-1.70 (m, 30H), 1.75-2.06 (m, 12H), 
2.16 (t, J = 12.9 Hz," 2H), 2.79 (s, 12H), 3.03 (ABq, 4H), 3.33 (s, 12H), 3.49 
(br s, 6H), 3.70 (br s, 4H), 3.96 (t, J = 5.4 Hz, 4H), 4.08 (s, 2H), 5.42 (s, 2H), 
5.986 (s, 1H), 5.993 (s, 1H), 6.49 (d, J= 9.0 Hz, 1H), 6.50 (d, J= 9.0 Hz, 1H), 
6.87 (d, J= 8.4 Hz, 4H), 7.38 (d,.J = 8.1 Hz, 4H), 7.84 (d, J - 8.7 Hz, 2 H). 
HRMS. Calc'd for C36H58N2O4S: 614.41 18. Found: 614.4148. 

[1233] Example 1420 



[1234] (4R-ds)-3,3-Dibutyl-7-(dimethylamino)-2 5 3,4,5-tetrahydro-5-[4-[[5-(lH- 
tetrazol-5-yl)pentyl]oxy]phenyl]-l-benzothiepin-4-ol 1,1 -dioxide 

[1235] Step 1: Preparation of pentyl bromide intermediate 

[1236] To a stirred suspension of 1.01 g (25.4 mmol, 60% oil dispersion) of sodium 
hydride in 150 mL of DMF was added 9.0g (19.5 mmol) of 5-(4'- 
hydroxyphenyl)-7-(dimethylamino)tetrahydrobenzothiepine-l ,1 -dioxide 
(obtained from Example 1402, Step 10) in portions. After 30 minutes the 
reaction was cooled in a water bath (15 °C) and 4.48 g (195 mmol) of 1,5- 
dibromopropane was added. The reaction was stirred at ambient temperature 
for 1 .5 hours and quenched with 50 mL of saturated NH4CI. The reaction was 
diluted with ethyl acetate, washed with water, brine, dried over MgS0 4 , 
filtered and concentrated in vacuo. Purification by silica gel chromatography 
(Waters-Prep 500) using 25% ethyl acetate/hexanes afforded 10.17 g (85%) of 
the pentyl bromide intermediate as a colorless foam: mp 65-70 °C; ! H NMR 
(CDCI3) 8 0.84-0.98 (M, 6H), 1.04-1.52 (m, 10H), 1.58-1.65 (m, 3H), 1.82 (p, 
J= 6.8 Hz, 2H), 1.94 (p, J= 7.0 Hz, 2H), 2.12-2.26 (m, 1H), 2.82 (s, 6H), 3.06 




O 
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(ABq, Jab = 15-2, 45.3 Hz, 2H), 3.44 (t, J = 6.7 Hz, 2H), 3.99 (t, J = 6.3 Hz, 
2H), 4.10 (s, 1H), 5.47 (s, 1H), 6.15 (d, J= 2.7 Hz, 1H), 6.68 (dd, J= 2.5, 8.4 
Hz, 1H), 6.91 (d, J= 8.4 Hz, 2H), 7.39 (d, J= 8.4 Hz, 2H), 7.93 (d, J = 8.7 Hz, 
1H). 

[1237] Step 2: Preparation of pentyl nitrile intermediate 

[1238] To a stirred solution of 378 mg (0.621 mmol) of the pentyl bromide 
intermediate (obtained from Step 1) in 1 mL of DMSO was added 37 mg 
(0.745 mmol) of sodium cyanide. The reaction was stirred at ambient 
temperature for 16 hours. The reaction was concentrated under a nitrogen 
stream and the residue partitioned between ethyl acetate and water. The 
organic layer was washed with brine, dried over MgSC>4, filtered, and 
concentrated in vacuo to afford 278 mg (93% RPHPLC purity, ca. 75%) of the 
pentyl nitrile intermediate as a colorless foam: 'H NMR (CDC1 3 ) o .0.86-0.96 
(m, 6H), 1.02-1.21(m, 1H), 1.21-1.52 (m, 19H), 1.58-1.92 (m, 7H), 2.16-2.28 
(m, 1H), 2.41 (t, J = 6.9 Hz, 2H), 2.83 (s, 6H), 3.08 (AB q , 15.0, 47.5 Hz, 2H), 
4.01 (t, J = 6.2 Hz, 2H), 4.1 (s, 1H), 5.49 (s, 1H), 6.07 (d, J = 2.1 Hz, 1H), 
6.59 (dd, J = 2.4, 8.7 Hz, 1H), 6.92 (d, J = 8.1 Hz, 2H), 7.42 (d, J = 8.4 Hz, 
2H), 7.92 (d, J = 8.7 Hz, 1H). MS (ES, M+H) m/e 555. 

[1239] Step 3: Preparation of tetrazole 

[1240] A solution of 275 mg (0.5 mmol) of the nitrile intermediate (obtained from 
Step 2) and 666 mg (3.23 mmol) of azidotrimethyltin in 5 mL of toluene was 
stirred with heating at 80°C for 60 hours. The reaction was concentrated 
under a nitrogen stream. Purification by reversed phase chromatography 
(Waters-Delta prep) using 60% water/acetonitrile afforded 226 mg of the 
desired title compound (75%) as a colorless foam: mp 80-85 °C; ! H NMR 
(CDCI3) 6 0.83-0.95 (m, 6H), 1.30-1.52 (m, 10H), 1.52-1.73 (m, 3H), 1.79- 
1.99 (m, 4H), 2.14-2.26 (m, 1H), 2.91 (s, 6H), 3.02-3.22 (m, 4H), 3.92-4.06 
(m, 2H), 4.16 (s, 1H), 5.47 (s, 1H), 6.28 (d, 7= 2.4 Hz, 1H), 6.74 (dd, J = 2.7, 
8.8 Hz, 1H), 6.89 (d, J= 8.7 Hz, 2H), 7.37 (d, 7= 8.1 Hz, 2H), 7.98 (d, J= 8.7 
Hz, 1H). HRMS Calc'd for C32H48N5O4S: 598.3427. Found: 598.3443. 
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[1241] Example 1421 




C0 2 H 

[1242] (4R-cisM-[[5-[4-[3,3-Dib^ 

hydroxy- 1 , 1 -dioxido- 1 -lbenzothiepin-5-yl]phenoxy]pentyl]oxy]-2,6- 
pyridinecarboxylic acid 

[1243] Step 1: Preparation of pentyl bromide intermediate 

[1244] To a solution of 0.63 g (15.72 mmol, 60% disp) of NaH in 85 mL of DMF 
was add 6.0g (13.1 mmol) of 5-(4'-hydroxyphenyl)-7- 
(dimethylamino)tetrahydrobenzo-thiepine- 1 , 1 -dioxide (obtained from 
Example 1402, Step 10), and the resulting solution was stirred at ambient 
temperature for 1 hour. To the solution was added 37.7 g (163.75 mmol) of 
1,5-dibromopentane, and stirred overnight at ambient temperature. DMF was 
removed in vacuo and the residue was extracted with ethyl acetate and washed 
with brine. The extract was dried over MgS0 4 , and the concentrated residue 
was purified by column chromatography to give the pentyl bromide 
intermediate: *H NMR (CDC1 3 ) 6 0.90 (q, 6H), 1.05-2.0 (m, 17H), 2.2 (t, 1H), 
2.8 (s, 6H), 3.0 (q, 2H), 3.4 (t, 2H), 3.95 (t, 2H), 4.1 (s, 1H), 5.42 (s, 1H), 6.0 
(s, 1H), 6.5 (d, 1H), 6.9 (d, 2H), 7.4 (d, 2H), 7.9 (d, 1H). 

[1245] Step 2: Esterification of chelidamic acid 

[1246] A solution of 10 g (54.6 mmol) of chelidamic acid, 23.0 g (120.12 mmol) of 1- 
(3-dimethyl amino propyl)-3 ethyl carbodiimide hydrochloride, 1.33 g (10.8 
mmol) of 4-dimethyl amino pyridine, and 12.4 mL (120.12 mmol) of benzyl 
alcohol in 100 mL of DMF was stirred at ambient temperature overnight under 

668 



N 2 . DMF was removed in vacuo and the residue was extracted with 
methylene chloride, washed with 5% NaHC0 3 , 5% acetic acid, H 2 0, and 
brine. The extract was dried over MgS0 4 , and the concentrated residue was 
purified by column chromatography to give dibenzyl chelidamic ester: *H 
NMR (CDCI3) 5 5.4 (s, 4H), 7.4 (m, 12H). 

[1247] Step 3: Preparation of pyridinyl benzyl ester intermediate 

[1248] A solution of 79 mg (1.972 mmol, 60% disp) of NaH and 0.716g (1.972 
mmol) of dibenzyl chelidamic ester (obtained from Step 2) in 17.5 mL of 
DMF was stirred at ambient temperature for 1 hour. To the solution was 
added 1.0 g (1.643 mmol) of the pentyl bromide intermediate and the mixture 
was stirred under N 2 overnight at 40 °C. DMF was removed in vacuo, and the 
residue was extracted with ethyl acetate and washed with brine. The extract 
was dried over MgSC>4, and the concentrated residue was purified by column 
chromatography to give the pyridinyl dibenzyl ester intermediate: *H NMR 
(CDCI3) 8 0.90 (q 5 6H), 1.05-2.0 (m, 19H), 2.2 (t, 1H), 2.8 (s, 6H), 3.0 (q, 2H), 
4.0 (t, 2H), 4.1 (s, 1H), 5.4 (s, 4H), 5.42 (s, 1H), 6.0 (s, 1H), 6.5 (d, 1H), 6.9 
(d, 2H), 7.3-7.5 (m, 12H), 7.78 (s, 2H), 7.9 (d, 1H). 

[1249] Step 4: Preparation of pyridinyl diacid 

[1250] A suspension of 0.8813 g (0.99 mmole) of dibenzyl ester (obtained from Step 
3) and 40 mg of 10% Pd/C in 35 mL of ethanol and 5 mL of THF was agitated 
at ambient temperature under 20 psi of hydrogen gas for 2 hours. The catalyst 
was filtered off, and the filtrate was concentrated to give the desired title 
compound as a solid: mp 143 °C; 1H NMR (THF-d8) 0.95 (q, 6H), 1.05-1.65 
(m, 15H), 1.9 (m, 4H), 2.22 (t, 1H), 2.8 (s, 6H), 3.0 (t, 2H), 4.1 (s, 3H), 4.3 (s, 
2H), 5.4 (s, 1H), 6.05 (s, 1H), 6.5 (d, 1H), 6.9 (d, 2H), 7.4 (d, 2H), 7.78 (d, 
1H), 7.82 (s, 2H). HRMS. Calc'd for C38H50N2O9S: 711.3315. Found: 
711.3322. Anal. Calc'd for C38H50N2O9S: C, 64.20; H, 7.09; N, 3.94; S, 4.51. 
Found: C, 62.34; H, 6.97; N, 4.01; S, 4.48. 



669 



[1251] Example 1422 




NH 

[1252] (4R-cis)-[5-[443,3-Dibutyl-^ 

1 ,1 -dioxido-1 -benzothiepin-5-yl]phenoxy]pentyl]guanidine 

[1253] Step 1: Preparation of pentyl azide intermediate 

[1254] To a stirred solution of 200 mg (0.328 mmol) of the pentyl bromide 
intermediate (obtained from Example 1420, Step 1) in 0.75 mL of DMSO was 
added 32 mg (0.493 mmol) of sodium azide and a catalytic amount of sodium 
iodide. The reaction was stirred at ambient temperature for 64 hours. The 
reaction was concentrated under a nitrogen stream and the residue partitioned 
between ethyl acetate and water. The organic layer was washed with brine, 
dried over MgSC>4, filtered, and concentrated in vacuo to afford 155 mg (92% 
RPHPLC purity, about 76% yield) of the pentyl azide intermediate as a 
colorless foam. Sample was used without further purification: mp 45-50 °C; 
*H NMR (CDC1 3 ) 5 0.83-0 93 (m, 6H), 1.03-1.48 (m, 10H), 1.54-1.74 (m, 
5H), 1.78-1.86 (m, 1H), 2.14-2.26 (m, 1H), 2.81 (s, 6H), 3.06 (AB q , Jab = 
15.0, 48.0 Hz, 2H), 3.31 (t, J= 6.3 Hz, 2H), 3.98 (t, J= 6.3 Hz, 2H), 4.09 (s, 
1H), 5.47 (s, 1H), 6.10 (d,y= 1.8 Hz, 1H), 6.63 (dd, 7=2.7, 9.0 Hz, 1H), 6.91 
(d, J = 9.0 Hz, 2H), 7.39 (d, J = 8.4 Hz, 2H), 7.91 (d, J = 8.7 Hz, 1H). MS 
(FAB,M+H)m/<?571. 

[1255] Step 2: Preparation of pentyl amine intermediate 

[1256] To a solution of 0.67 g (1.17 mmol) of the azide intermediate (obtained from 

Step 1) in 75 mL of ethanol was added 0.10 g of 10% palladium on carbon and 

the mixture shaken under 49 psi of hydrogen at ambient temperature for 3.5 
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hours. The reaction was filtered through celite and concentrated in vacuo to 
give 0.62 g (86% RPHPLC purity, ca. 84%) of pentyl amine intermediate as 
an off-white foam. The sample was used without further purification: mp 70- 
85 °C; *H NMR (CDC1 3 ) 5 0.86-0.96 (m, 6H), 1.06-1.75 (m, 15H), 1.79-1.93 
(m, 4H), 2.15-2.28 (m, 1H), 2.82 (s, 6H), 2.96-3.20 (m, 4H), 3.99 (t, J = 6.0 
Hz, 2H), 4.04-4.14 (m, 1H), 5.49 (s, 1H), 6.00 (d, J= 1.5 Hz, 1H), 6.51 (d, J = 
9.0 Hz, 1H), 6.91 (d, J= 8.4 Hz, 2H), 7.41 (d, J= 8.1 Hz, 2H), 7.90 (d, J= 8.7 
Hz, 1H). MS (ES, M+H) m/e 545. 

[1257] Step 3: Preparation of guanidine 

[1258] To a stirred solution of 258 mg (0.474 mmol) of pentyl amino intermediate 
(obtained from Step 2) and 81 mg (0.551 mmol) of lH-pyrazole-1- 
carboxamidine hydrochloride in 1.5 mL of DMF was added 71 mg (0.551 
mmol) of diisopropylethylamine. The reaction was stirred at ambient 
temperature for 16 hours. Purification by reversed phase chromatography 
(Waters-Delta prep) using 60% water/acetonitrile afforded 120 mg (43%) of 
the desired title compound as colorless foamy solid: mp 67.0-72.5 °C; 1H 
NMR (CDCU) 5 0.89-0.93 (m, 6H), 1.05-1.17 (m, 1H), 1.26-1.90 (m, 16H), 
2.07-2.24 (m, 1H), 2.81 (s, 6H), 2.99-3.19 (m, 4H), 3.98 (br s, 2H), 4.12 (s, 
1H), 5.46 (s, 1H), 6.01 (d, J= 2.1 Hz, 1H), 6.51 (dd, J= 2.1, 8.0 Hz, 1H), 6.92 
(d, J= 8.1 Hz, 2H), 7.41 (d, J= 7.8 Hz, 2H), 7.89 (d, J =8.7 Hz, 1H). HRMS. 
Calc'd for C 3 2H5oN40 4 S:586.3552. Found(M+H): 587,3620. 

[1259] Example 1423 



[1260] (4R-cis)-N-[5-[4-[3,3-Dibutyl-7-(dimethylamino)-2,3,4,5-tetrahydro-4- 
hydroxy- 1 , 1 -dioxido- 1 -benzothiepin-5-yl]phenoxy]pentyl] glycine 
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[1261] Step 1: Preparation of pentyl azide intermediate 

[1262] To a solution of pentyl bromide intermediate (400 mg, 0.657 mmol, obtained 
from Example 1420, Step 1) in dimethyl sulfoxide (20 mL) was added sodium 
azide (47 mg, 0.723 mmol, 1 .1 eq), and the resulting clear solution was stirred 
at 23°C for 16h. The reaction solution was diluted with 100 mL ethyl acetate, 
then washed with water (2x 100 mL) and brine (lx 100 mL). The organic 
layer was dried (MgS0 4 ) and concentrated in vacuo to give 390 mg 
(quantitative) of pentyl azide intermediate as a yellow oil: *H NMR (CDC1 3 ) 5 
0.82-0.90 (m, 7H), 1.05-1.56 (m, 12H), 1.59-1.71 (m, 3H), 1.78-2.01 (m, 4H), 
2.20 (t, J = 8.3 Hz, 1H), 2.82 (s, 6H), 3.08 (q, 2H), 3.44 (t, J = 1.1 Hz, 2H), 
3.99 (t , j= 7.7 Hz, 2H), 4.91 (br s, 1H), 5.47 (s, 1H), 6.13 (d, J= 7.58 Hz, 
1H), 6.68 (d,y= 7.7 Hz, 1H), 7.14 (ABq, 4H), 7.91 (d,J= 7.8 Hz, 1H). 

[1263] Step 2: Preparation of amino ester intermediate 

[1264] A suspension of pentyl azide intermediate (390 mg, 0.684 mmol, obtained 
from Step 1) and 100 mg of palladium on carbon in ethanol (15 mL) was 
agitated under an atmosphere of hydrogen gas (48 psi) for 4.5 hours. The 
ethanolic suspension was filtered through celite and concentrated in vacuo to 
give a yellow oil. The oil was immediately diluted with acetonitrile (15 mL), 
followed by the addition of triethylamine (0.156 g, 1.54 mmol, 2.25 eq) and 
bromO acetic acid benzyl ester (0.212 g, 0.925 mmol, 1.35 eq). The reaction 
was stirred at 23°C for 48 hours. The reaction was concentrated in vacuo , and 
the residue was dissolved in ethyl acetate (20 mL) and washed with water (2x 
20 mL) and brine (lx 20 mL). The organic layer was dried (MgS0 4 ) and dried 
in vacuo to give 420 mg (89%) of the amino ester intermediate as a yellow oil: 
'H NMR (CDCI3) 5 0.82-0.90 (m, 6H), 1.05-1.56 (m, 14H), 1.58-1.71 (m, 
3H), 1.78-2.01 (m, 4H), 2.20 (t, J= 8.3 Hz, 1H), 2.75 (d, J= 7.83 Hz, 1H), 
2.795 (s, 6H), 3.08 (q, 2H), 3.68-3.85 (m, 2H), 3.87-4.04 (m, 2H), 4.09 (s, 
1H), 5.147 (s, 1H), 5.46 (s, 1H), 5.98 (d, J= 7.58, 1H), 6.50 (dd, 1H), 6.85- 
6.87 (m, 2H), 7.28-7.45 (m, 5H), 7.89 (d, J= 8.0 Hz, 1H). MS (ES) m/e 693. 
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[1265] Step 3: Preparation facid 

[1266] A suspension of benzyl ester intermediate (0.420g, 0.61 mmol, obtained from 
Step 2) and 100 mg of palladium on carbon in ethanol (15 mL) was agitated 
under an atmosphere of hydrogen gas (48 psi) for 16h. The suspension was 
filtered through celite, and concentrated in vacuo to give 0.330g of a yellow 
semi-solid. The material was triturated with diethyl ether and the remaining 
semi-solid was dried in vacuo to give 0.19 g (52%) of the desired title 
compound as a yellow semi solid: *H NMR (CDC1 3 ) 5 0.86 (br s, 7H), 1.0- 
1.72 (m, 18H), 1.79 (br s, 2H), 1.98 (s, 2H), 2.09-2.24 (m, 2H), 2.78 (s, 6H), 
2.99 (q, 2H), 3.96 (bs, 2H), 4.08 (s, 1H), 5.46 (s, 1H), 5.97 (s, 1H), 6.40-6.49 
(m, 1H), 7.14 (ABq, 4H), 7.85 (t, J= 7.93 Hz, 1H). MS (ES) m/e 603. 

[1267] Example 1424 




[1268] (4R-cis)-4-[[4-[3 5 3-Dibutyl-7-(dimethylamino)-2,3,4,5-tetrahydro-4-hydroxy- 
1 , 1 -dioxido- 1 -benzothiepin-5-yl]phenoxy]methyl]benzoic acid 

[1269] Step 1: Preparation of benzoate intermediate 

[1270] To a solution of 0.53 g (1.15 mmol) of 5-(4'-hydroxyphenyl)-7- 
(dimethylamino)tetrahydrobenzo-thiepine- 1 5 1 -dioxide (obtained from 
Example 1402, Step 10) in 10 mL dimethylformamide was added 35 mg (1.39 
mmol) of 95% sodium hydride and stirred for 10 minutes. To the reaction 
mixture was added 525 mg (2.29 mmol) methyl 4-(bromomethyl)benzoate and 
stirred for 16 hours. Water was added to the reaction mixture, extracted with 
ethyl acetate, washed with brine, dried over magnesium sulfate, filtered and 
the solvent evaporated to afford 0.51 g (73%) of the benzoate intermediate: ! H 
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NMR (CDClj) 5 0.86-0.96 (m, 6H), 1.14-1.47 (m, 10H), 1.60-1.64 (m, 1H), 
2.20-2.23 (m, 1H), 2.80 (s, 6H), 2.99 (d, J = 15.1 Hz, 1H), 3.15 (t, J = 15.1 
Hz, 1H), 3.92 (s, 3H), 4.09-4.15 (m, 1H), 5.17 (s, 2H), 5.49 (s, 1H), 5.94 (d, J 
= 2.2 Hz, 1H), 6.50 (dd, J= 8.9, 2.6 Hz, 1H), 7.00 (d, J= 8.7 Hz, 2H), 7.43 (d, 
J= 8.5 Hz, 2H), 7.53 (d, J = 8,5 Hz, 2H), 7.93 (d, 7= 8.9 Hz, 1H), 8.06 (d, J = 
8.5 Hz, 2H). 

[1271] Step 2: Preparation of acid 

[1272J A solution of 0.51 g (0.84 mmol) of the benzoate intermediate (obtained from 
Step 1) and 325 mg (2.53 mmol) of KOSi(CH 3 ) 3 (Aldrich) in 16 mL THF was 
stirred for 3.5 hours. The THF was evaporated, water added, extracted with 
ethyl acetate, dried over magnesium sulfate, filtered and the solvent 
evaporated to afford 0.30 g (60%) of the desired title compound as a white 
solid: mp 156 - 159 °C; 'H NMR (CDCI3) 8 0.89-0.94 (m, 6H), 1.24-1.43 (m, 
10H), 1.62-1.66 (m, 1H), 2.20-2.24 (m, 1H), 2.84 (s, 6H), 3.02 (d, J = 15.1 Hz, 
1H), 3.17 (d, J= 15.1 Hz, 1H), 4.14 (s, 1H), 5.20 (s, 2H), 5.50 (s, 1H), 6.16 (s, 
1H), 6.71 (d, J = 9.1 Hz, 2H), 7.03 (d, J = 8.3 Hz, 2H), 7.44 (d, J = 8.1 Hz, 
2H), 7.57 (d, J= 8.3 Hz, 2H), 7.95 (d, J= 8.9 Hz, 1H), 8.13 (d, J= 8.1 Hz, 
2H). HRMS. Calc'd for C 34 H44N0 6 S: 594.2889. Found: 594.2913. 

[1273] Example 1425 



[1274] (4R-cis)-l-[[4-[[4-[3,3-Dibutyl-7-(dimemylamino)-2,3,4,5-tetrahydro-4- 

hydroxy- 1 , 1 -dioxido- 1 -benzothiepin-5-yl]phenoxy]methyl]phenyl]methyl]- 
pyridinium chloride 
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[1275] Stepl: Preparati n fchl robenzyl intermediate 

[1276] A solution of 5K4'-hydroxyphenyl)-7Kdimethylamino)tetrahydrobenzo 
tbiepine- 1,1 -dioxide (5.0 g, 10.9 mmol, obtained from Example 1402, Step 10) 
in acetone (100 mL) at 25°C under N 2 was treated with powdered K 2 C0 3 (2.3 
g, 16.3 mmol, 1.5 eq.) and a,a'-dichloro-/?-xylene (6.7 g, 38.1 mmol, 3.5 eq.) 
and the resulting solution was stirred at 65°C for 48 hours. The reaction 
mixture was cooled to 25°C and concentrated to 1/5 of original volume. The 
residue was dissolved in EtOAc (150 mL) and washed with water (2 x 150 
mL). The aqueous layer was extracted with EtOAc (2 x 150 mL) and the 
combined organic extracts were washed with saturated aqueous NaCl (2 x 150 
mL. The combined extracts were dried (MgS0 4 ) and concentrated in vacuo to 
provide a yellow oil. Purification by flash chromatography (5.4 x 45 cm 
silica, 25-40% EtOAc/hexane) afforded the chloroben2yl intermediate (4.7 g, 
72%) as a white foam: *H NMR (CDC1 3 ) 6 0.89-0.94 (m, 6H), 1.12-1.48 (br 
m, 10H), 1.63 (m, 1H), 2.22 (m, 1H), 2.81 (s, 6H), 3.05 (ABq, J= 15.1 Hz, J= 
50.0 Hz, 2H),4.11 (d, J=8.1 Hz, 1H), 4.60 (s, 2H), 5.11 (s, 2H), 5.48 (s, 1H), 
5.96 (d, J= 2.4 Hz, 1H), 6.48 (dd, J= 8.9, 2.6 Hz, 1H), 7.00 (d, J= 8.9 Hz, 
2H), 7.36-7.47 (m, 5H), 7.85 (d, J= 8.9 Hz, 1H). 

[1277] Step 2: Preparation of quaternary salt 

[1278] A solution of the chlorobenzyl intermediate (1.0 g, 1.7 mmol, obtained from 
Step 1) in acetonitrile (5 mL) at 25°C under N 2 was treated with pyridine (5 
mL) and stirred at 35°C for 36 hours. The pale amber solution was cooled to 
25°C and concentrated in vacuo to give the desired title compound (1.08 g, 
96%) as a yellow solid: mp 154-156 °C; *H NMR (CDC1 3 ) 5 0.83 (m, 6H), 
1.06-1.44 (br m, 10H), 1.60 (m, 1H), 2.13 (m, 1H), 2.71 (s, 6H), 3.02 (ABq, J 
= 15.1 Hz, J = 28.4 Hz, 2H), 4.09 (s, 1H), 5.00 (s, 2H), 5.38 (s, 1H), 5.91 (d, J 
= 2.4 Hz, 1H), 6.26 (s, 2H), 6.41 (dd, J = 8.9, 2.4 Hz, 1H), 6.91 (d, J = 8.7 Hz, 
2H), 7.26 (m, 1H), 7.40 (d, J= 1.1 Hz, 4H), 7.73 (d, J= 7.9 Hz, 2H), 7.78 (d, 
y= 8.9 Hz, 2H), 7.93 (t, J= 6.8 Hz, 1H), 8.34 (t, J= 7.7 Hz, 1H), 8.58 (br s, 
1H), 9.69 (d, J = 5.8 Hz, 2H); HRMS. Calc'd for C39H49N2O4S: 641.3413. 
Found: 641.3425. 
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[1279] Example 1426 




O 



Bu 



Bu 



Me 2 N 



o 




[1280] (4R-cis)-l-[[4-[[4-[3>Dib^ 

hydroxy-l,l-dioxido-l-benzothiepin-5- 

yI]phenoxy]methyl]phenyl]methyl]-4-aza-l-azoniabicyc!o[2.2.2]octane 
chloride 

[1281] Under N 2 , a solution of 8.7 g (14.5 mmol) of the chlorobenzyl intermediate 
(obtained from a procedure similar to the one outlined in Example 1425, Step 
1) in 60 mL of acetonitrile was added dropwise over a 30 min period to a 
solution of 2.9 g (26.2 mmol) of diazabicyclo[2.2.2]octane (DABCO) in 40 
mL of acetonitrile at 35°C; during the addition, a colorless precipitate was 
formed. The slurry was stirred at 35°C for an additional 2 h. The product was 
collected and washed with 1 L of acetonitrile to give 9.6 g (93%) the title 
compound as a colorless crystalline solid: mp 223-230°C (decomposed); ! H 



NMR (CDC1 3 ) 5 0.89 (m, 6H), 1.27-1.52 (br m, 10H), 1.63 (m, 1H), 2.20 (m, 
1H), 2.81 (s, 6H), 3.06 (ABq, J = 15.1 Hz, J= 43.3 Hz, 2H), 3.16 (s, 6H), 3.76 
(s, 6H), 4.11 (d, 7= 7.7 Hz, 1H), 5.09 (s, 2H), 5.14 (s, 2H), 5.48 (s, 1H), 5.96 
(s, 1H), 6.49 (d, J = 8.9 Hz, 1H), 6.99 (d, J= 8.0 Hz, 2H), 7.26 (m, 1H), 7.44 
(d, J = 8.0 Hz, 2H), 7.52 (d, J= 7.4 Hz, 2H), 7.68 (d, J = 7.4 Hz, 2H), 7.87 (d, 
J = 8.9 Hz, 1H); HRMS. Calc'd for C40H56N3O4S: 674.3992. Found: 
674.4005. 
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[1282] F.xample 1426a 




[1283] (4R-cis)-l-[[4-[[4-[3^-Dibutyl-7-(dimethylamino)-2^,4^-tetrahydro-4- 
hydroxy-l,l-dioxido-l-benzothiepin-5- 

yl] phenoxy] methyl] phenyl] methyl]-4-aza-l-azoniabicyclo [2.2.2] octane 
chloride 

[1284] A solution of the chlorobenzyl intermediate (4.6 g, 7.7 mmol, obtained from 
Example 1425, Step 1) in acetonitrile (100 mL) at 25°C under N 2 was treated 
with diazabicyclo[2.2.2]-octane (DABCO, 0.95 g, 8.5 mmol, 1.1 eq.) and 
stirred at 35°C for 2 hours, during which time a white solid precipitated out. 
The white solid was collected, washed with CH 3 CN and recrystallized from 
CH 3 OH/Et 2 0 to give the title compound (4.95 g, 91%) as a white solid: mp 
223-230°C (decomposed); "H NMR (CDC1 3 ) 8 0.89 (m, 6H), 1.27-1.52 (br m, 
10H), 1.63 (m, 1H), 2.20 (m, 1H), 2.81 (s, 6H), 3.06 (ABq, J = 15.1 Hz, J = 
43.3 Hz, 2H), 3.16 (s, 6H), 3.76 (s, 6H), 4.11 (d, J= 7.7 Hz, 1H), 5.09 (s, 2H), 
5.14 (s, 2H), 5.48 (s, 1H), 5.96 (s, 1H), 6.49 (d, J= 8.9 Hz, 1H), 6.99 (d, J = 
8.0 Hz, 2H), 7.26 (m, 1H), 7.44 (d, J= 8.0 Hz, 2H), 7.52 (d, J = 7.4 Hz, 2H), 
7.68 (d, J - 7.4 Hz, 2H), 7.87 (d, J = 8.9 Hz, 1H); HRMS. Calc'd for 
C40H56N3O4S: 674.3992. Found: 674.4005. 
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[1285] Example 1427 




[1286] 4R-cis)-N-(Carboxymethy^^ 

2,3,4,5-tetrahydro-4-hydroxy- 1 , 1 -dioxido- 1 -benzothiepin-5- 
yl]phenoxy]methyl]phenyl]methyl]glycine 

[1287] Step 1: Preparation of chlorobenzyl intermediate 

[1288] To a stirred solution of 144 mg (3.59 mmol, 60% disp) of NaH in 29 mL of 
DMF was added 1.5 g (3.26 mmol) of 5-(4'-hydroxyphenyl)-7- 
(dimethylamino)tetra-hydrobenzothiepine- 1 , 1 -dioxide (obtained from 
Example 1402, Step 10), and the resulting solution was stirred at ambient 
temperature for 45 min. To the solution was added 7.13 g (40.75 mmol) of 
dichloro p-xylene, and the mixture was stirred overnight. DMF was removed 
in vacuo, and the residue was extracted with ethyl acetate and washed with 
brine. The extract was dried over MgSC>4, and the concentrated residue was 
purified by column chromatography to give the chlorobenzyl intermediate: *H 
NMR (CDC1 3 ) 5 0.90 (q, 6H), 1.05-1.65 (m, 11H), 2.2 (t, 1H), 2.8 (s, 6H), 3.0 
(q, 2H), 4.1 (d, 1H), 4.6 (s, 2H), 5.1 (s,2H), 5.5 (s, 1H), 6.0 (s, 1H), 6.6 
(d,lH), 7.0 (d, 2H), 7.4 (m, 6H), 7.8 (d,lH). 

[1289] Step 2: Preparation of amino diester 

11290] A mixture of 1.03 g (1.72 mmol) of chlorobenzyl intermediate (obtained from 
Step 1), 1.63 g (8.6 mmol) of diethyl amino diacetate, and 0.72 g (8.6 mmol) 
of NaHC0 3 in 30 mL of DMF was stirred at 100°C for 6 hours. DMF was 
removed in vacuo and the residue was extracted with ether and washed with 
brine. The extract was dried over MgSC>4, and the concentrated residue was 
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purified by column chromatography to give amino diester intermediate: 



NMR (CDCI3) 5 0.90 (q, 6H), 1.05-1.65 (m, 17H), 2.2 (t, 1H), 2.8 (s, 6H), 3.0 
(q, 2H), 3.55 (s, 4H), 3.95 (s, 2H), 4.1-4.2 (m, 5H), 5.05 (s, 2H), 5.42 (s, 1H), 
5.95 (s, 1H), 6.5 (d, 1H), 7.0 (d, 2H), 7.4 (s, 6H), 7.8 (d, 1H). 

[1291] Step 3: Preparation of amino diacid 

[1292] A solution of 0.863 g (1.15 mmol) of dibenzyl ester (obtained from Step 2) 
and 0.232 g (5.52 mmol) of LiOH in 30 mL of THF and 30 mL of water was 
stirred at 40°C under N 2 for 4 hours. The reaction mixture was diluted with 
ether and washed with 1% HC1. The aqueous layer was extracted twice with 
ether, and the combined extracts were washed with brine, dried over MgS0 4 , 
and concentrated in vacuo to give the desired title compound as a solid: mp 
175 °C; *H NMR (THF-d8) 0.95 (q, 6H), 1.05-1.65 (m, 1 1H), 2.22 (t, 1H), 2.8 
(s, 6H), 3.0 (t, 2H), 3.5 (s, 4H), 3.9 (s, 2H), 4.1 (d, 1H), 5.1 (s, 2H), 5.4 (s, 
1H), 6.05 (s, 1H), 6.5 (d, 1H), 7.0 (d, 2H), 7.4 (m, 6H), 7.78 (d, 1H). HRMS. 
Calc'd for C38H50N2O8S: 695.3366. Found: 695.3359. Anal. Calc'd for 
C 3 8H5oN 2 0 8 S: C, 65.68; H, 7.25; N, 4.03; S, 4.61. Found: C, 64.95; H, 7.32; 
N, 3.94; S, 4.62. 

[1293] Example 1428 



[1294] (4R-cis)-4-[[4-[3,3-Dibutyl-7-(dimemylamino)-2,3,4,5-tetrahydro-4-hydroxy- 
1 , 1 -dioxido-1 , 1 -dioxido- 1 -benzothiepin-5-yl]phenoxy]methyl]- 1 - 
methylpyridinium salt with trifluoroacetic acid (1:1) 

[1295] Step 1: Preparation of picolyl intermediate 
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[1296] To a stirred solution of 12.0 g (26.1 mmol) of 5-(4'-hydroxyphenyl)-7- 
(dimethylamino)tetra-hydrobenzothiepine- 1 , 1 -dioxide (obtained from 
Example 1402, Step 10) in 200 mL of DMF was added 1.4 g (60% oil 
dispersion, 35 mmol) of sodium hydride and the reaction stirred at ambient 
temperature for one hour. 5.99 g (36.5 mmol) of 4-picolyl chloride 
hydrochloride was treated with cold saturated NaHC0 3 solution and extracted 
with diethyl ether. The ethereal extracts were washed with brine, dried over 
MgS0 4 , and filtered. The reaction was cooled in an ice bath and the solution 
of 4-picolyl chloride in diethyl ether was added. The reaction was stirred at 
ambient temperature for 17 hours. The reaction was quenched with 25 mL of 
saturated NH4CI, diluted with 600 mL ethyl acetate washed with 4X250 mL 
water, brine, dried over MgSCU, filtered and concentrated in vacuo . 
Purification by silica gel chromatography (Waters-prep 500) using 60% ethyl 
acetate/hexanes afforded 11.05 g (77%) of the picolinyl intermediate as a 
colorless solid: mp 95-98 °C; *H NMR (CDC1 3 ) 5 0.86-0.96 (m, 6H), 1.02- 
1.52 (m, 10H), 1.58-1.70 (m, 1H), 2.16-2.29 (m, 1H), 2.81 (s, 6H), 3.07 (AB q , 
Jab = 15.3, 49.6 Hz, 2H), 4.10 (d, J= 7.5 Hz, 1H), 5.15 (s, 2H), 5.50 (s, 1H), 
5.94 (d, J= 2.7 Hz, 1H), 6.51 (dd, J= 2.4, 8.7 Hz, 1H), 7.00 (d, J= 9.0 Hz, 
2H), 7.39 (d, 6.0 Hz, 2H), 7.44 (s, •/= 8.7 Hz, 2H), 7.89 (d, J= 9.0 Hz, 2H), 
8.63 (dd, J= 1.6, 4.8 Hz, 2H). 

[1297] Step 2: Preparation of quaternary salt 

[1298] To a stirred solution of 0.41 g (0.74 mmol) of picolinyl intermediate (obtained 

from Step 1) in 10 mL of acetonitrile and 3 mL of dichloromethane was added 

137 mg (0.97 mmol) of iodomethane. The reaction was stirred at ambient 

temperature for 16 hours, then concentrated under a nitrogen stream. 

Purification by reversed phase chromatography (Waters-Delta prep) using 60- 

55% water/acetonitrile afforded 0.304 g (60%) of the desired title compound 

as a colorless solid: mp 96-99 °C; [ H NMR (CDC1 3 ) 8 0.85-0.95 (m, 6H), 

1.03-1.52 (m, 10H), 1.57-1.70 (m, 1H), 2.12-2.27 (m, 1H), 2.84 (s, 6H), 3.09 

(AB q , Ab = 15.0, 27.9 Hz, 2H), 4.11 (s, 1H), 4.46 (s, 3H), 5.37 (s, 2H), 5.50 

(s, 1H), 6.07 (d, J = 2.4 Hz, 1H), 6.61 (dd, J = 2.5, 8.7 Hz, 1H), 7.02 (d, J = 

8.7 Hz, 2H), 7.48 (d, J = 7.2 Hz, 2H), 7.90 (d, J = 8.7 Hz, 1H), 8.14 (d, J= 6.3 
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Hz, 2H), 8.80 (d, J = 6.6 Hz, 2H). HRMS Calc'd for C33H45N2O4S: 565.3100. 
Found: 565.3125. 

[1299] Example 1429 




[1300] (4R-cis)^[[4-[3^-Dibutyl-7-(dimethylamino)-2 r 3,4,5-tetrahydro-4- 

hydroxy-14-dioxido-l,l-dioxido-l-beiizothiepiii-5-yl]phenoxy]methyl]-l- 
methylpyridinium, methanesulfonate (salt) 

[1301] To a stirred solution of 6.5 g (11.8 mmol) of picolyl intermediate (obtained 
from Example 1428, Step 1) in 140 mL of acetonitrile heated at 70°C was 
added 1.56 g (14.6 mmol) methanesulfonic acid methyl ester. Heating was 
continued at 70°C for 15 hours. The reaction was cooled and diluted with 50 
mL of ethyl acetate. The solid was collected by vacuum filtration to give 6.14 
g (79%). The filtrate was concentrated in vacuo and the residue crystallized 
from hot acetonitrile to give 1.09 g (14%). A total of 7.23 g (93%) of the 
desired title compound was obtained as an off-white solid: mp 232-233.5 °C; 
'H NMR (CDCI3) 8 0.66-0.76 (m, 6H), 0.85-0.95 (m, 1H), 0.95-1.35 (m, 9H), 
1.42- 1.54 (m, 1H), 1.95-2.22 (m, 1H), 2.50 (s, 1H), 2.56 (s, 3H), 2.63 (s, 6H), 
2.91 (AB q , J= 16.5, 24.0 Hz, 2H), 3.88 (s, 1H), 4.40 (s, 3H), 5.21 (s, 3H), 5.78 
(d, J = 2.4 Hz, 1H), 6.31 (dd, J = 2.5, 8.7 Hz, 1H), 6.84 (d, J= 8.7 Hz, 2H), 
7.31 (d, J= 8.4 Hz, 2H), 7.64 (d, J= 8.7 Hz, 1H), 8.0 (d, J= 6.6 Hz, 2H), 9.02 
(d, J= 6.6 Hz, 2H). HRMS Calc'd for C33H45N2O4S: 565.3100. Found: 
656.3087. Anal. Calc'd for C34H48N2O7S2: C, 61.79; H, 7.32; N, 4.24; S, 
9.70. Found: C, 61.38, H, 7.47; N, 4.22; S, 9.95. 
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[1302] Example 1430 




[1303] (4R-eis)-6-[[4-[3,3-Dibutyl-7-(dimethy^ 

1 , 1 -dioxido- 1 -benzothiepin-5-yl]phenoxy]methyl]-2-pyridinepropanoic acid 

[1304] Step 1: Preparation of picolinyl chloride intermediate 

[1305] To a solution of 5-(4'-hydroxyphenyl)-7- 

(dimethylamino)tetrahydrobenzothiepine- 1,1 -dioxide (lg, 2.1 mmol, obtained 
from Example 1402, Step 10) in acetone (50 mL) was added anhydrous 
K 2 C0 3 (0.45g, 3.2 mmol), tetrabutylammonium iodide (O.lg, 0.2 mmol) and 
2,6-bischloromethylpyridine (1.2g, 10.8 mmol). The flask was equipped with 
nitrogen gas adapter and magnetic stirrer. The reaction was heated to reflux 
for overnight. After 18 hours, the reaction was diluted with ether and washed 
with water and brine (30 mL). The organic layers were dried over MgS0 4 , 
filtered and concentrated in vacuo. Chromatographic purification through 
silica gel, eluting with 25% EtOAc/Hexane gave 0.75 g (55%) of the picolyl 
chloride intermediate as an oil (0.70g, 55%): *H NMR (CDC1 3 ) 8 0.84-0.95 
(m, 6H), 1.02-1.5 (m, 10H), 1.56-1.66 (m, 1H), 2.14-2.24 (m, 1H), 2.80 (s, 
6H) 3.05 (ABq, 2H), 4.10 (d, 2H), 4.65 (s, 2H), 5.20 (s, 2H), 5.45 (s, 1H), 5.95 
(s, 1H), 6.50 (d, 1H), 7.0 (d, 2H),7.35-7.50 (m, 4H), 7.70-7.85 (m 5 2H). 

[1306] Step 2: Preparation of pyridinyl malonate intermediate 

[1307] Dibenzyl malonate (1.42g, 5.01 mmol) in DMF (20.0 mL) and sodium hydride 
(0.13g, 3.3 mmol) were placed in a dry three-neck flask. The flask was 
equipped with nitrogen gas adapter and magnetic stirrer. The picolyl chloride 
intermediate (lg, 1 .67 mmol) was added and heated at 90°C for overnight. The 
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reaction was cooled and extracted with 5% HC1 with methylene chloride and 
washed with water (25 mL), and brine (50 mL). The organic layers were dried 
over MgS0 4 , filtered and concentrated. The residue was purified by C-18 
reversed phase column eluting with 50% acetonitrile/water and gave pyridinyl 
malonate intermediate as a white foamy solid (lg, 71%): ! H NMR (CDC1 3 ) 5 
0.84-0.95 (m, 6H), 1.02-1.5 (m, 10H), 1.56-1.66 (m, 1H), 2.14-2.24 (m, 1H), 
2.80 (s, 6H) 3.05 (ABq, 2H), 3.22 (d, 2H), 4.05 (d, 1H), 4.16 (t, 1H), 5.02(s, 
2H), 5.08 (s, 4H), 5.44 (s, 1H), 5.97 (s, 1H), 6.96-7.10 (m, 3H), 7.20-7.32 (m, 
12H), 7.5 (t, 1H), 7.9 (d, 1H). 

[1308] Step 3: Preparation of pyridinyl acid 

[1309] The pyridinyl malonate intermediate (0.6g, 0.7 mmol, obtained from Step 2), 
THF/water (25.0 mL, 1:1) and lithium hydroxide monohydrate (0.14 g, 3.4 
mmol) were placed in a 100 mL round-bottom flask. The reaction was stirred 
at ambient temperature overnight. After 18 hours, the reaction was extracted 
with 1% HC1 and ether and then washed with water (20 mL) and brine (30 
mL). The organic layers were dried over MgS0 4 , filtered and concentrated in 
vacuo gave the desired title compound as a white solid (0.44g, 90%): mp 105- 
107 °C; 'H NMR (CDC1 3 ) 5 0.84-0.95 (m, 6H), 1.02-1.5 (m, 10H), 1.56-1.66 
(m, 1H), 2.14-2.24 (m, 1H), 2.80 (s, 6H),3.05 (m, 2H), 3.10 (ABq, 2H), 3.22 
(m, 2H), 4.05 (s, 1H), 5.30 (s, 2H), 5.50 (s, 1H), 5.97 (s, 1H), 6.50 (d, 1H), 
7.02 (d, 2H), 7.3 (d, 1H), 7.42 (d, 2H), 7.58 (d, 1H), 7.8-7.9 (m, 2H). HRMS. 
Calc'd for C35H46N2O6S: 623.3155. Found: 623.3188. 

[1310] Example 1431 
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[1311] (4R-cis)-N-(Carboxymethyl)-N-[[6-[[4-[3,3-dibutyl-7Kdimethylamino)- 
2,3,4,5-tetrahydro-4-hydroxy- 1 , 1 -dioxido- 1 -benzothiepin-5- 
yl]phenoxy]methyl]-2-pyridinyl]methyl]glycine 

[1312] Step 1: Preparation of pyridinyl diester intermediate 

[1313] A mixture of diethyl aminodiacetate (8g, 68 mmol) and sodium carbonate 
(0.63g, 5.9 mmol) was treated with picolyl chloride intermediate (0.72g, 1.2 
mmol, obtained from Example 1430, Step 1), and stirred at 160°C for three 
hours. The reaction was cooled and diluted with ether and washed with 1% 
HC1, water (25 mL), and brine (50 mL). The combined extracts were dried 
over MgS0 4 , filtered and concentrated in vacuo. The residue was purified by 
distillation in the Kugelrohr to give pyridinyl diester intermediate as a 
yellowish foamy solid (0.72g, 80%): l H NMR (CDC1 3 ) 8 0.84-0.95 (m, 6H), 
1.02-1.5 (m, 16H), 1,56-1.66 (m, 1H), 2.14-2.24 (m, 1H), 2.80 (s, 6H) 3.05 
(ABq, 2H), 3.70 (s, 4H), 4.2-4.4 (m, 6H), 5.30 (s, 2H), 5.56 (s, 1H),6.02 (s, 
1H), 6.60 (d, 1H), 7.10 (d, 2H),7.50 (m, 3H), 7.61 (d, 1H), 7.80 (t, 1H), 7.95 
(d, 1H). HRMS. Calc'd for C41H57N3O8S: 752.3945. Found: 752.3948. 

[1314] Step 2: Preparation of pyridinyl diacid 

[1315] A mixture of pyridine-aminodiacetate intermediate (0.7g, 0.93 mmol, 
obtained from Step 1), and lithium hydroxide monohydrate (0.18 g, 4.5 mmol) 
in THFV water (25.0 mL, 1:1) was stirred at 40°C overnight (18 hours). The 
reaction mixture was diluted with ether and washed with 1% HC1, water (20 
mL), and brine (30 mL). The organic layers were dried over MgS0 4 , filtered 
and concentrated in vacuo to give the desired title compound as a white solid 
(0.44g, 90%): mp 153-155 °C; 'H NMR (CDCI3) 8 0.84-0.95 (m, 6H), 1.02- 
1.5 (m, 10H), 1.56-1.66 (m, 1H), 2.14-2.24 (m, 1H), 2.80 (s, 6H), 3.10 (ABq, 
2H), 3.90 (m, 3H), 4.05 (s, 1H), 4.40 (s, 2H), 5.20 (s, 2H), 5.50 (s, 1H), 5.97 
(s, 1H), 6.50 (d, 1H), 7.02 (d, 2H), 7.3 (d, 1H), 7.42 (d, 2H), 7.58 (d, 1H), 7.8- 
7.9(m,2H). HRMS. Calc'd for C37H49N3O8S: 696.3319. Found:696.3331. 
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[1316] Example 1432 



Me 2 N 




O' 



CQ 2 H 



C0 2 H 



[1317] (4S-cis)-[2-[244-[33-Dibutyl-7-(dimethylamino)-2,3,4,5-tetrahyd^ 
hydroxy- l,l-dioxido-l-benzotMepin-5-yl]ph^ 



[1318] Step 1: Preparation of bromoethyl ether intermediate 

[1319] To a stirred solution of 0.192 g (4.785 mmol, 60% disp) of NaH in 28 mL of 
DMF was added 2.0 g (4.35 mmol) of 5-(4 , -hydroxyphenyl)-7- 
(dimethylamino)tetrahydrobenzothiepine-l,! -dioxide (obtained from Example 
1402, Step 10), and the resulting solution was stirred at ambient temperature 
for 30 min. To the solution was added 13.2 g (54.38 mmol) of bis(2- 
bromoethyl)ether, and stirring was continued at ambient temperature under N2 
overnight. DMF was removed in vacuo and the residue was extracted with 
ethyl acetate and washed with brine. The extract was dried over MgSC>4, and 
the concentrated residue was purified by column chromatography to give 
bromoethyl ether intermediate: *H NMR (CDC1 3 ) 8 0.90 (q, 6h), 1.05-1.65 (m, 
1 1H), 2.2 (t, 1H), 2.8 (s, 6H), 3.0 (q, 2H), 3.5 (t, 2H), 3.9 (m, 4H), 4.1 (d, 1H), 
4.2 (d, 2H), 5.42 (s, 1H), 5.95 (s, 1H), 6.5 (d, 1H), 6.95 (d, 2H), 7.4 (d, 2H), 
7.9 (d, 1H). 

[1320] Step 2: Preparation of diester intermediate 

[1321] To a mixture of 94 mg (2.34 mmol, 60% disp) of NaH in 45 mL of THF and 
15 mL of DMF at 0°C was added 1.33 g (4.68 mmol) of dibenzyl malonate 
(Aldrich), and the resulting solution was stirred at ambient temperature for 1 5 
min, followed by the addition of 0.95 g (1.56 mmol) of bromoethyl ether 
intermediate (obtained from Step 1). The mixture was stirred under N 2 at 80°C 



acid 
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overnight. Solvent was removed in vacuo and the residue was extracted with 
methylene chloride and washed with brine. The extract was dried over 
MgSCU, and the concentrated residue was purified by column chromatography 
to give the diester intermediate: *H NMR (CDC1 3 ) 8 0.90 (q, 6H), 1.05-1.65 
(m, 11H), 2.2-2.3 (m, 3H), 2.8 (s, 6H), 3.0 (q, 2H), 3.6 (t, 2H), 3.7 (m, 3H), 
4.1 (m, 3H), 5.1 (s, 4H), 5.42 (s, 1H), 5.9 (s, 1H), 6.5 (d, 1H), 6.9 (d, 2H), 7.3 
(m, 10H), 7.4 (d, 2H), 7.9 (d, 1H). 

[1322] Step 3: Preparation of diacid 

[13231 A suspension of 0.761 g (0.935 mmol) of the diester intermediate (obtained 
from Step 2) and 35 mg of 10% Pd/C in 25 mL of ethanol and 5 mL of THF 
was agitated at ambient temperature under 20 psi of hydrogen gas for 2 hours. 
The catalyst was filtered off, and the filtrate was concentrated to give the 
desired title compound as a solid: mp 119.5 °C; 'H NMR (THF-d8) 0.95 (q, 
6H), 1.05-1.65 (m, 11H), 2.1 (q, 2H), 2.25 (t, 1H), 2.8 (s, 6H), 3.0 (t, 2H), 3.47 
(q, 2H), 3.58 (s, 1H), 3.78 (t, 2H), 4.08 (d, 1H), 4.15 (t, 2H), 5.4 (s, 1H), 6.05 
(s, 1H), 6.55 (d, 1H), 6.98 (d, 2H), 7.42 (d, 2H), 7.8 (d, 1H). HRMS. Calc'd 
for C33H47NO9S: 632.2893. Found: 632.2882. Anal. Calc'd for C33H47NO9S: 
C, 62.54; H, 7.47; N, 2.21; S, 5.06. Found: C, 61.75; H, 7.56; N, 2.13; S, 4.92. 

[1324] Example 1433 



R 

[1325] (4R-cis)-a-[[4-[3,3-Dibutyl-7-(dimethylamino)-2,3,4,5-tetrahydro-4-hydroxy- 
1 , 1 -dioxido- 1 -benzothiepin-5-yl]phenoxy]methyl]-w-methoxypoly(oxy- 1 ,2- 
ethanediyl) 

[1326] Step 1: Preparation f monomethyl PEG mesylate intermediate 
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[1327] To a solution of 20 g of monomethyl ether PEG in 100 mL of methylene 
chloride was added 2.2 g (22 mmol) of triethyl amine, and to the resulting 
solution at 0°C was added dropwise 2.5 g (22 mmol) of methanesulfonyl 
chloride. The resulting solution was stirred overnight at ambient temperature, 
and the triethyl amine hydrochloride was filtered off to give the monomethyl 
PEG mesylate intermediate which was used in the next Step without further 
purification and characterization. 

[1328] Step 2: Preparation of polyethylene-linked benzothiepene 

[1329] A mixture of 38 mg (1.52 mmol 95%) of NaH and 0.7 g (1.52 mmol) of 5-(4'- 
hydroxyphenyl)-7-(dimethylamino)tetrahydrobenzothiepine- 1 , 1 -dioxide 
(obtained from Example 1402, Step 10) in 5.5 mL of DMF was stirred at 
ambient temperature under N2 for 30 min. To the solution was added 0.55 g 
(0.51 mmol) of the mesylate PEG intermediate (obtained from Step 1) in 5.5 
mL of DMF, and the resulting solution was stirred overnight under N 2 at 50 
°C. DMF was removed in vacuo and the residue was extracted with methylene 
chloride and washed with brine. The extract was dried over MgS0 4 , and the 
concentrated residue was purified by column chromatography to give the 
desired title compound as an oil: ! H NMR (CDC1 3 ) 5 0.9 (q, 6h), 1.05-1.65 (m, 
11H), 2.2 (t, 1H), 2.8 (s, 6H), 3.0 (q, 2H), 3.4 (s, 4H), 3.5-3.85 (m, 95H), 4.1 
(s, 1H), 4.15 (t, 2H), 5.5 (s, 1H), 6.05 (s, 1H), 6.6 (d, 1H), 6.9 (d, 2H), 7.4 (d, 
2H), 7.9 (d, 1H). 

[1330] Example 1434 

[1331] Preparation of: 
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H 



[1332] The 3-aminobenzothiepene prepared in Step 5 of Example 1398 (0.3 80g, 
0.828 mmol), sodium hydroxide (0.35 mL, 0.875 mmol, 10% in H 2 0) and 
toluene (0.50 mL) were combined in a 10 mL round-bottom flask. The 
reaction flask was purged with N 2 , equipped with magnetic stirrer, and cooled 
to 0 °C. A solution of 3-chloropropyl chloroformate (1.440g, 1.10 mmol, 
12% in CH 2 C1 2 / THF) was added. After 3.5 hrs, toluene (3.0 mL) was added, 
and the mixture was washed with H 2 0 (2x4 mL), dried (MgS0 4 ), filtered and 
concentrated in vacuo. Purification by flash chromatography on silica gel 
eluting with 20% EtOAc/hexane and concentrated in vacuo gave a white solid 
(0.269g, 56%). !H NMR (CDCI3) 8 0.87-0.93 (m, 6H), 1.05-1.70 (m, 1 1H), 
2.14 (t, J = 6.3 Hz, 2H), 2.15-2.25 (m, 1H), 2.81 (s, 6H), 3.07 (ABq, 2H), 3.64 
(t, J = 6.3 Hz, 2H), 4.11 (d, J = 7.5 Hz, 1H), 4.33 (t, J = 6.0 Hz, 2H), 5.50 (s, 
1H), 5.99 (d, J = 2.4 Hz, 1H), 6.51 (dd, J = 9.0, 2.7 Hz, 1H), 6.65 (s, 1H), 7.23 
(d, J = 7.8 Hz, 1H), 7.34-7.39 (m, 2H), 7.54 (d, J = 7.2 Hz, 1H), 7.89 (d, 8.7 
Hz, 1H). HRMS (M + H). Calc'd for C30H44N2O5SCI: 579.2659. Found: 

579.2691. 
[1333J Example 1435 
[1334] Preparation of: 
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[1335] l,4-Diazabicyclo(2.2.2)octane (0.0785g, 0.700 mmol) and acetonitrile (1.0 
mL) were combined in a 10 mL round-bottom flask. The reaction flask was 
purged with N2, equipped with magnetic stirrer, and heated to 37 °C. A 
solution of the product of Example 1434 (0.250g, 0.432 mmol) in acetonitrile 
(2.50 mL) was added. After 2.5 hrs, l,4-diazabicyclo(2.2.2)octane (0.0200g, 
0.178 mmol) was added. After 64 hrs, l,4-diazabicyclo(2.2.2)octane 
(0.0490g, 0.437 mmol) was added. After 24 hrs, the reaction mixture was 
cooled to R.T. and concentrated in vacuo. The crude product was dissolved in 
acetonitrile (2.0 mL) and precipitated with ethyl ether (10.0 mL). The 
precipitate was filtered to yield a white solid. This trituration method was 
repeated, followed by concentrated in vacuo to give a white solid (0.1 85g, 
62%). mp 218.0-225.0 °C; *H NMR (CD3OD) 5 0.90 (m, 6H), 1.05-1.55 (m, 
10H), 1.16 (t, J = 6.6 Hz, 2H), 1.78 (m, 1H), 2.12 (m, 3H), 2.76 (s, 6H), 3.10 
(m, 2H), 3.17 (t, J = 7.2 Hz, 6H), 3.30-3.50 (m, 8H), 4.10 (s, 1H), 4.21 (t, J = 
5.4 Hz, 2H), 5.31 (s, 1H), 6.10 (s, 1H), 6.55 (d, J = 7.2 Hz, 1H), 7.25 (d, J = 
6.9 Hz, 1H), 7.33-7.42 (m, 2H), 7.56 (s, 1H), 7.76 (d, J = 9.0 Hz, 1H). HRMS. 
Calc'dfor C36H55N4O5SCI: 655.3893. Found: 655.3880. 

[1336] Example 1436 
[1337] Preparation of: 
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CI 



H H 



[1338] Step 1. Preparation of: 




O 



[1339] 3-Chloromethylbenzoyl chloride (2.25 mL/15.8 mmol) and acetone (8.0 mL) 
were combined in a 25 mL round-bottom flask. The reaction flask was cooled 
to 0°C, and an aqueous solution of sodium azide (1.56g in 5.50 mL/24.0 
mmol) was added. After 1.5 hrs, the reaction mixture was poured into ice 
water (80.0 mL), extracted with ethyl ether (2x25 mL), dried (MgS0 4 ), and 
concentrated in vacuo to give a colorless oil (2.660g, 86%). *H NMR 
(CDCI3) 5 4.62 (s, 2H), 7.47 (t, J = 7.8 Hz, 1H), 7.66 (d, J = 7.8 Hz, 1H), 7.99 
(d, J = 7.8 Hz, 1H), 8.05 (s, 1H). 

[1340] Step 2. 

[1341] 3-Chloromethylbenzoyl azide (0.1 42g, 0.726 mmol) and toluene (2.0 mL) 
were combined in a 10 mL round-bottom flask. The reaction flask was purged 
with N2, equipped with magnetic stirrer, and heated to 1 10 °C. After 2 hrs, the 
reaction mixture was cooled to R.T, and the 3-aminobenzothiepene prepared 
in Step 5 of Example 1398 (0.365g, 0.796 mmol) was added. After 2.25 hrs, 
the mixture was heated to 50 °C. After 0.75 hrs, 3-chloromethylbenzoyl azide 
(0.025g, 0.128 mmol) was added, and the reaction mixture was heated to 
reflux. After 0.5 hrs, the reaction mixture was cooled to R.T. and concentrated 
in vacuo. Purification by flash chromatography on silica gel eluting with 20- 
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30% EtOAc/hexane and concentrated in vacuo gave a white foamy solid 
(0.309g, 62%). *H NMR (CDCI3) 8 0.71 (t, J = 5.4 Hz, 3H), 0.88 (t, J = 6.3 
Hz, 3H), 1.03-1.60 (m, 11H), 1.85 (d, 6.3 Hz, 1H), 2.27 (m, 1H), 2.76 (s, 6H), 
3.15 (t, 2H), 4.17 (d, J = 6.6 Hz, 1H), 4.48 (s, 2H), 5.42 (s, 1H), 6.07 (s, 1H), 
6.99 (d, J = 7.5 Hz), 7.18-7.26 (m, 2H), 7.30-7.41 (m, 3H), 7.63 (s, 1H), 7.86 
(d, J = 9.0 Hz, 2H), 7.96 (s, 1H), 8.17 (s, 1H). HRMS (M + Li). Calculated for 
C34H44N3O4SCILK 632.2901. Found: 632.2889. 

[1342] Example 1437 
[1343] Preparation of: 




H H 



[1344] l,4-Diazabicyclo(2.2.2)octane (0.157g, 1.40 mmol) and acetonitrile (1.00 mL) 
were combined in a 10 mL round-bottom flask. The reaction flask was purged 
with N2 and equipped with magnetic stirrer. A solution of the product of 
Example 1436 (0.262g, 0.418 mmol) in acetonitrile (2.70 mL) was added. 
After 2.5 hrs, a white precipitate had had formed. Ethyl ether (6.0 mL) was 
added, and the precipitate was filtered, washed with ethyl ether, and dried in 

vacuo to yield a white solid (0.250g, 80%). mp 246.0-248.0 °C; *H NMR 
(CD3OD) 5 0.88 (m, 6H), 1.03-1.55 (m, 10H), 1.76 (m, 1H), 2.11 (m, 1H), 
2.74 (s, 6H), 3.11 (m, 8H), 3.37 (m, 6H), 4.12 (s,TH), 4.39 (s, 2H), 5.31 (s, 
1H), 6.1 1 (s, 1H), 6.52 (dd, J = 8.7, 1.8 Hz, 1H), 7.09 (d, J = 7.2 Hz, 1H), 7.23 
(d, J = 6.9 Hz, 1H), 7.32-7.38 (m, 2H), 7.47 (m, 2H), 7.58 (s, 1H), 7.73 (d, J = 
8.7 Hz, 2H). HRMS. Calculated for C40H56N5O4SCI: 702.4053. Found: 
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702.4064. Anal. Calculated for C40H56N5O4SCI: C, 65.06; H, 7.64; N, 
9.48; S, 4.34; CI, 4.80. Found: C, 64.90; H, 7.77; N, 9.42; S, 4.16; CI, 4.89. 

[1345] Examples 1438 - 1454 

[13461 The compounds of Examples 1438 through 1454 can be prepared in 
accordance with one or more of the synthetic schemes previously disclosed in 
this application or using methods known to those skilled in the art. 
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[1347J Example 1455 




[1348] The 3-aminobenzothiepine of step 5 of Example 1398 (0.0165g/0.0360 
mmol), M-NCO-5000 (0.150g/0.30 mmol) (Methoxy-PEG-NCO, MW 5000, 
purchased from Shearwater Polymers Inc., 2130 Memorial Parkway, SW, 
Huntsville, Alabama 35801), and CDC1 3 (0.7 mL) were combined in an 8 mm 
NMR tube. The tube was purged with N 2 . After 72 hrs, the reaction mixture 
was heated to 50 °C. After 24 hrs, an additional aliquot of the 3- 
aminobenzothiepine of step 5 of Example 1398 (0.0077g/0.017 mmol) was 
added. After 24 hrs, the reaction mixture was transferred to a 2 mL vial and 
evaporated to dryness with a N2 purge. The resulting white solid was 
dissolved in hot ethyl ether (2.0 mL) and ethyl acetate (0.057 mL/4 drops), 
cooled to precipitate and filtered. This precipitation procedure was repeated 
until no starting material was detected in the precipitate (TLC: SiC>2/80% 
EtOAc/hexanes). Concentrated in vacuo to give a white solid (0.0838g/51%). 
*H NMR (CDCI3) d 0.82-0.90 (m, 6H), 1.05-1.49 (m, 14H), 1.18 (t, J = 6.8 
Hz, 2H), 1.59 (bt, 1H), 2.18 (bt, 1H), 2.34 (s, 2H), 2.78 (s, 6H), 3.04 (ABq, 
2H), 3.35-3.80 (m, 625H), 4.09 (d, J = 7.2 Hz, 2H), 5.42 (s, 1H), 5.78 (s, 1H), 
6.04 (d, J = 1.6 Hz, 1H), 6.47 (dd, J = 6.4, 3.2 Hz, 1H), 7.07 (d, J = 7.6 Hz, 
1H), 7.31 (bs, 1H), 7.60 (d, J = 7.6 Hz, 1H), 7.66 (s, 1H), 7.85 (d, J = 8.8 Hz, 
1H). Mass spectroscopy data also verified desired product. 

[1349] Additional Examples 

[13501 Additional schemes for forming compounds of the present invention are 
provided below. 

695 



[1351] Generally, the process methods of the present invention can be performed 
as follows. 

[1352] Example 1456 

[1353] Preparation of l-chloro-2-(4-methoxyphenyl)methyl-4-nitrobenzene, 33x 




OCH 3 

33x 

[1354] Step A. Preparation of 2-chloro-5«nitrophenyl-4'-methoxyphenyl ketone, 
34x. 

[1355] Method 1 




OCH3 

34x 



[1356] In an inert atmosphere, weigh out 68.3 g of phosphorus pentachloride 
(0.328 mole, Aldrich) into a 2-necked 500 mL round bottom flask. Fit the 
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flask with a N 2 hJ et adapter and suba seal. Remove from the inert 
atmosphere and begin N 2 purge. Add 50 mL of anhydrous chlorobenzene 
(Aldrich) to the PCI5 via syringe and begin stirring with a magnetic stir 
bar. 

[1357] Weigh out 60 g of 2-chloro-5-nitrobenzoic acid (0.298 mole, Aldrich). 
Slowly add the 2-chloro-5-nitrobenzoic acid to the chlorobenzene solution 
while under N 2 purge. Stir at room temperature overnight. After stirring 
at room temperature for about 20 hrs, place in an oil bath and heat at 50°C 
for 1 hr. Remove chlorobenzene under high vacuum. Wash the residue 
with anhydrous hexane. Dry the acid chloride (wt = 61.95 g). Store in 
inert and dry atmosphere. 

[1358] In an inert atmosphere, dissolve the acid chloride in 105 mL of anhydrous 
anisole (0.97 mole, Aldrich). Place solution in a 2-neck 500 mL round 
bottom flask. 

[1359J Weigh out 45.1 g of aluminum trichloride (0.34 moles, Aldrich) and place 
in a solid addition funnel. Fit the reaction flask with an addition funnel 
and a N 2 inlet adapter. Remove from inert atmosphere. Chill the reaction 

solution with an ice bath an begin the N 2 purge. Slowly add the AICI3 to 

the chilled solution. After addition is complete, allow to warm to room 
temperature. Stir overnight. 

[1360] Quench the reaction by pouring into a solution of 300 mL IN HC1 and 
ice. Stir for 15 min. Extract twice with ether. Combine the organic 
layers and extract twice with 2% NaOH, then twice with deionized H2O. 

Dry over MgSC>4, filter, and rotovap to dryness. Remove the anisole 

under high vacuum. Crystallize the product from 90% ethanol/10% ethyl 
acetate. Dry on a vacuum line. Wt = 35.2g. yield 41%. Mass spec (m/z 
= 292). 
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[1361] Method 2 



[1362] Change 230 kg of 2-chloro-5-nitrobenzoic acid (CNBA) to a clean dry 
reactor flushed with N 2 . Seal the reactor and flush with To the 

reactor charge 460 kg of anisole. Start agitation and heat the mixture to 
90°C, dissolving most of the CNBA. To the reactor charge 785 kg of 
polyphosphoric acid (PPA). PPA containers are warmed in a hot box 
(70°C) prior to charging in order to lower viscosity. Two phases result. 
The upper phase contains the majority of the CNBA and anisole. The 
lower phase contains most of the PPA. The reaction conditions are 
maintained for 5 hr at which time sampling begins to determine residual 
CNBA. Analysis of samples is by gas chromatography. The reaction is 
quenched when 1.0% residual CNBA is achieved. The reaction is 
quenched into 796 kg H2O. The temperature of the quenched mass is 

adjusted to 60°C and maintained at this temperature until isolation. 
Agitation is stopped and the phases are split. The lower spent acid phase 
is sent to waste disposal. The upper product phase is washed with 18 kg 
of sodium bicarbonate in 203 kg of water, then washed with 1 14 kg of 
potable water. Agitation is stopped and the phases are split. The upper 
aqueous phase is sent to waste disposal. The lower product phase is 
cooled to about 0°C and 312 kg of heptane is added. A mixture of ortho- 
and para-substituted product (total 10 kg) precipitates out of solution and 
is recovered by pressure filtration. To the product phase is added another 
134 kg of heptane causing another 317 kg of a mixture of ortho- and para- 
substituted product to precipitate. The precipitate is recovered by 
pressure filtration. The wetcake is washed with heptane to remove 
residual anisole. The wetcake is dried in a rotary vacuum dryer at 60°C. 
Final yield of 34x is 65.1% (30.3% yield of the ortho-substituted product). 

[1363] Step B. Preparation of l-chloro-2-(4-methoxyphenyl)methyl-4- 
nitrobenzene, 33x. 
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[1364] To a clean dry nitrogen purged 500 mL round bottom flask was charged 
60.0 g (0.206 moles) of 34x. Trifluoroacetic acid (100 grams, ca. 67 mL) 
was added to the reactor and the resulting suspension was heated to 30°C 
to give a homogeneous wine colored solution. Next, 71.0 g (0.61 1 moles) 
of triethylsilane was placed in an addition funnel and 1.7 g (0.01 1 moles) 
of trifluoromethanesulfonic acid (triflic acid) was added to reactor. The 
color changed from burgundy to greenish brown. Triethylsilane was 
added dropwise to the solution at 30°C. The batch color changed to a 
grass green and an exothermic reaction ensued. The exotherm was 
allowed to raise the batch temperature to 45°C with minimal cooling in a 
water bath. The reaction temperature was controlled between 45-50°C for 
the duration of addition. Addition of triethylsilane was complete in 1 
hour. The batch color became greenish brown at completion. The batch 
was stirred for three more hours at 40°C, then allowed to cool. When the 
batch temperature reached ca. 30°C, product started to crystallize. The 
batch was further cooled to 1-2°C in a water/ice bath, and after stirring for 
another half hour at 1-2°C, the slurry was filtered. The crystalline solid 
was washed with two 60 mL portions of hexane, the first as a 
displacement wash and the second as a reslurry on the filter. The solids 
were vacuum filtered until dry on the filter under a stream of nitrogen and 
the solids were then transferred to a clean container. A total of 49.9 
grams of material was isolated. Mp 87.5-90.5°C and HNMR identical 
with known samples of 33x . GC (HP-5 25 meter column, 1 mL l^/min at 

100°C, FID detection at 300°C, split 50:1) of the product showed 
homogeneous material. The isolated yield was 88% of 33x. 

[1365] Example 1457 

[1366] Preparation of 2,2-dibutyl-l,3-propanediol, 54x. 



701 




OH OH 
54x 



[1367] (This method is similar to that described in U.S. Patent No. 5,994,391, 
Example Corresponding to Scheme XI, Step 1, column 264.) Lithium 
aluminum hydride (662 ml, 1.2 equivalents, 0.66 mol) in 662 mL of 1M 
THF was added dropwise to a stirred solution of dibutyl-diethylmalonate 
(150 g, 0.55 mol) (Aldrich) in dry THF (700ml) while maintaining the 
temperature of the reaction mixture at between about -20°C to about 0°C 
using an acetone/dry ice bath. The reaction mixture was then stirred at 
room temperature overnight. The reaction was cooled to -20°C and 40 ml 
of water, 80 ml of 10% NaOH and 80 ml of water were successively 
added dropwise. The resulting suspension was filtered. The filtrate was 
dried over sodium sulfate and concentrated under vacuum to give 98.4 g 
(yield 95%) of the diol as an oil. Proton NMR, carbon NMR and MS 
confirmed the product 

[1368] Alternate reducing agents that will be useful in this preparation of 
compound 54x include diisobutylaluminum hydride (DIBAL-H) or 
sodium bis(2-methoxyethyxy)aluminum hydride (for example, Red-Al 
supplied by Aldrich). 

[1369] Example 1458 

[1370] Preparation of 1 -bromo-2-butyl-2-(hydroxymethyl)hexane, 52x. 
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OH Br 



52x 

[1371] A 250 mL 3-necked round-bottomed flask was fitted with a mechanical 
stirrer, a nitrogen inlet, an addition funnel or condenser or distilling head 
with receiver, a thermocouple connected to a J-Kem temperature 
controller and a thermocouple connected to analog data acquisition 
software, and a heating mantle. The flask was purged with nitrogen and 
charged with 20 grams of 54x . To this was added 57 grams of a 30 wt. % 
solution of HBr in acetic acid. The mixture was heated to 80°C for 4 hrs. 
The solvents were distilled off to a pot temperature of 125°C over 20 
minutes. This removes most of the residual HBr. The mixture was 
cooled to 80°C and 100 mL of Ethanol 2B (source: Aaper) was added at 
once. Next 1.0 mL of concentrated sulfuric acid was added. The solvent 
was distilled off (10 to 15 ml solvent at 79-80°C). And the mixture was 
refluxed for 2h. An additional 10 to 15 ml of solvent was distilled off and 
the mixture was again held at reflux temperature for 2h. Further solvent 
was distilled off to a pot temperature of 125°C and then the flask contents 
were cooled to 25.0°C. To the flask was added 100 mL of ethyl acetate 
and 100 mL of 2.5N sodium hydroxide. The mixture was agitated for 15 
minutes and the aqueous layer was separated. Another 100 mL of water 
was added to the pot and the contents were agitated 15 minutes. The 
aqueous layer was separated and solvent was distilled off to a pot 
temperature of 125°C. During this process water is removed by 
azeotropic distillation with ethyl acetate. The product was concentrated 
under reduced pressure to afford 26.8 g of a brown oil containing the 
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product 52x (96.81% by GC: HP1 column; initial temp. 50°C, hold for 2.5 
min, Ramp 10°C/min to ending temp. 275°C, final time 15 min). 

[1372] Example 1458a 

[1373] Alternate Preparation of l-bromo-2-butyl-2-(hydroxymethyl)hexane, 52x. 

[1374] A 250 mL 3 -necked round-bottomed flask is fitted with a mechanical 
stirrer, a nitrogen inlet, an addition funnel or condenser or distilling head 
with receiver, a thermocouple connected to a J-Kem temperature 
controller and a thermocouple connected to analog data acquisition 
software, and a heating mantle. The flask is purged with nitrogen and 
charged with 20 grams of 54x. To this is added 57 grams of a 30 wt. % 
solution of HBr in acetic acid. The mixture is heated to 80°C for 4 hrs. 
The solvents are vacuum distilled off to a pot temperature of 90°C over 20 
minutes. This removes most of the residual HBr. The mixture is cooled 
to 80°C and 100 mL of Ethanol 2B (source: Aaper) is added at once. 
Next 1.0 mL of concentrated sulfuric acid is added. The solvent is 
distilled off (10 to 15 ml solvent at 79-80°C). And the mixture is refluxed 
for 2h. An additional 10 to 15 ml of solvent is distilled off and the 
mixture is again held at reflux temperature for 2h. Further solvent is 
distilled off to a pot temperature of 85°C and then the flask contents are 
cooled to 25.0°C. To the flask is added 100 mL of ethyl acetate and 100 
mL of 2.5N sodium hydroxide. The mixture is agitated for 15 minutes and 
the aqueous layer is separated. Another 100 mL of water is added to the 
pot and the contents are agitated 15 minutes. The aqueous layer is 
separated and solvent is distilled off to a pot temperature of 85°C. During 
this process water is removed by azeotropic distillation with ethyl acetate. 
The material is concentrated under reduced pressure to afford the product 
52x. 
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[1375] Examelg 1459 

[1376] Preparation of 2-(bromomethyl)-2-butylhexanal, 53x. 




53x 



[1377] A 500 mL 3 -necked round-bottom flask was fitted with a mechanical 
stirrer, a nitrogen inlet, an addition funnel or condenser or distilling head 
with receiver, a thermocouple connected to a J-Kem temperature 
controller and a thermocouple connected to analog data acquisition 
software, and a heating mantle. The flask was purged with nitrogen gas 
and charged with 26.0 grams of 52x and 1 5.6 grams of triethylamine. In a 
250 ml flask was slurried 37.6 grams of sulfur trioxide-pyridine in 50 mL 
of DMSO. The DMSO slurry was added to the round-bottom flask by 
addition funnel over 15 min. The addition temperature started at 22°G 
and reached a maximum of 41.0°C. (Addition of the slurry at 
temperatures below 18.0°C will result in a very slow reaction, building up 
sulfur trioxide with will react rapidly when the temperature rises above 
25°C.) The mixture was stirred for 15 minutes. To the mixture was 
added 100 mL of 2.5M HC1 over 5 minutes. The temperature was 
maintained below 35°C. Next, 100 mL of ethyl acetate was added and the 
mixture was stirred 15 minutes. The mixture was then cooled to ambient 
and the aqueous layer was separated. To the pot was added 100 mL of 
water and the mixture was agitated for 15 minutes. The aqueous layer 
was separated. The solvent was distilled to a pot temperature of 1 1 5°C 
and the remaining material was concentrated under reduce pressure to 
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afford 21.8 g of a brown oil containing the product 53x (95.1% by GC: 
HP1 column; initial temp. 50°C, hold for 2.5 min, Ramp 10°C/min to 
ending temp. 275°C, final time 15 min). 

[1378J Example 1459a 

[1379] Alternate Preparation and Purification of 2-(Bromomethyl)-2- 
butylhexanal, 53x . 

[1380] a. Preparation of Compound 52x 

[1381] To the reactor is charged 2,2-dibutyl- 1,3 -propanediol followed by 30 wt% 
HBr in acetic acid. The vessel is sealed and heated at an internal 
temperature of ca. 80°C and held for a period of ca. 7 hours, pressure 
maintained below 25 psia. A GC of the reaction mixture is taken to 
determine reaction completion (i.e., conversion of 2,2-dibutyl-l,3- 
propanediol into 3-acetoxy-2,2-dibutyl-l-propanol). If the reaction is not 
complete at this point, the mixture may be heated for an additional period 
of time to complete the conversion. Acetic acid/HBr is then removed 
using house vacuum (ca. 25 mmHg) up to a maximum internal 
temperature of ca, 90°C. Ethanol is then added followed by sulfuric acid. 
A portion of the ethanol is removed (ca. one-quarter of the ethanol added) 
via atmospheric distillation. Ethanol is then added back (ca. the amount 
removed during the distillation) to the reactor containing the 3-acetoxy- 
2,2-dibutyl-l-propanol and the contents are heated to reflux (ca. 80°C 
with a jacket temperature of 95°C) and then held at reflux for ca. 8 hours. 
Ethanol is then removed via atmospheric distillation up to a maximum 
internal temperature of 85°C, using a jacket temperature of 95°C. A GC 
is taken to determine reaction completion (i.e., conversion of 3-acetoxy- 
2,2-dibutyl-l-propanol to compound 52x). If the reaction is not complete, 
ethanol is added back to the reactor and the contents are heated to reflux 
and then held at reflux for an additional 4 hours (ca. 80°C, with a jacket of 
95°C). Ethanol is then removed via atmospheric distillation up to a 
maximum internal temperature of 85°C, using a jacket temperature of 
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95°C. A GC is taken to determine reaction completion (i.e., conversion of 
3-acetoxy-2,2-dibutyl-l-propanol to compound 52x). Once the reaction is 
deemed to be complete, the remaining ethanol is removed via atmospheric 
distillation up to a maximum internal temperature of 125°C. Methyl t- 
butyl ether is then added followed by a 5% sodium bicarbonate solution. 
The layers are separated, the aqueous layer is extracted once with MTBE, 
the organic extracts are combined, washed once with water, dried over 
MgSC>4, and concentrated under house vacuum (ca. 25 mmHg) to a 

maximum internal temperature of 60°C. The resultant oil is stored in the 
cooler until it is needed for further processing. 

[1382] b. Preparation of Compound 53x. 

[1383] Methyl sulfoxide is charged to the reactor followed by compound 52x and 
triethylamine. Pyridine-sulfur trioxide complex is then added portion- 
wise to the reactor while maintaining an internal temperature of <35°C. 
Once the pyridine-sulfur trioxide complex addition is complete, a GC of 
the reaction mixture is taken to determine reaction completion (i.e., 
conversion of 52x into 53x). If the reaction is not complete at this point, 
the mixture may be stirred for an additional period of time to complete the 
conversion. The reaction is quenched with an 11 wt% aqueous HC1 
solution. Ethyl acetate is added and the layers are separated, the aqueous 
layer is extracted once with ethyl acetate, the organic extracts are 
combined, washed once with water, dried over MgSO^., and concentrated 

under house vacuum (ca. 25 mm/Hg) to a maximum internal temperature 
of 30°C. The resultant oil is stored in the cooler until it is needed for 
further processing. 

[1384] c. Alternate Preparation of Compound 53x. 

[1385] Compound 52x and methylene chloride are charged to the reactor 
followed by TEMPO. The solution is cooled to ca. 0-5°C. Potassium 
bromide and sodium bicarbonate are dissolved in a separate reactor and 
added to the solution of 52x and TEMPO at 0-5°C. The biphasic mixture 



is cooled to 0-5°C and sodium hypochlorite is added at such a rate to 
maintain an internal temperature of 0-5°C. When the add is complete a 
GC of the reaction mixture is performed to determine reaction 
completion. If the reaction is not complete (>1% 52x remaining), 
additional sodium hypochlorite may be added to drive the reaction to 
completion. Immediately after the reaction is determined to be complete, 
an aqueous solution of sodium sulfite is added to quench the remaining 
sodium hypochlorite. The layers are separated, the aqueous layer is back- 
extracted with methylene chloride, the combined organic fractions are 
washed and dried over sodium sulfate. Compound 53x is then 
concentrated via a vacuum distillation, up to a maximum internal 
temperature of ca. 30°C. The crude aldehyde is stored in the cooler until 
it is required for further processing. 

[1386] d. Purification of Compound 53x. 

[1387] A Wiped Film Evaporated (WFE) apparatus is set up with the following 
conditions: evaporator temperature of 90°C, vacuum of ca. 0.2 mmHg 
and a wiper speed of 800 rpm's. The crude compound 53x is fed at a 
rate of 1.0-1.5 kilograms of crude per hour. The approximate ratio of 
product to residue during distillation is 90:10. 

[1388] Example 1460 

[1389] Preparation of l-(2,2-dibutyl-S,S-dioxido-3-oxopropylthio)-2-((4- 
methoxyphenyl)methyl)-4-nitrobenzene, 30x 
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3 Ox 



[1390] A 1000 mL 4 neck jacketed Ace flask was fitted with a mechanical stirrer, 
a nitrogen inlet, an addition funnel or condenser or distilling head with 
receiver, a thermocouple, four internal baffles and a 28 mm Teflon 
turbine agitator. The flask was purged with nitrogen and charged with 
75.0 grams of 33x . Next, the flask was charged with 315.0 grams of 
dimethylacetamide (DMAC), agitation was started and the mixture was 
heated to 30°C. Sodium sulfide (39.2 grams) was dissolved in 90 ml 
water in a separate flask. The aqueous sodium sulfide solution was 
charged into the flask over a 25 minute period. Temperature reached 37°C 
at completion of addition. The solution turned dark red immediately and 
appeared to form a small amount of foam-like globules that adhered to the 
wall of the reactor. The temperature was held for two hrs at 40°C. To the 
flask was charged 77.9 grams of S3x all at once. The reaction mixture 
was heated to 65°C and held for 2 hrs. Next 270 ml water was added at 
65°C. The mixture was agitated 15 minutes. To the flask was then 
charge 315 ml of benzotrifluoride and the mixture was agitated 15 
minutes. The aqueous layer was separated at 50°C. The organic layer 
was washed with 315 ml of 3% sodium chloride solution. The aqueous 
layer was separated at 50°C. The solvent was distilled to a pot 
temperature of 63°C at 195 to 200 mmHg. The flask contents were 
cooled to 60°C and to it was charged 87.7 grams of trimethyl 
orthoformate, and 5.2 grams of p-toluenesulfonic acid dissolved in 164.1 
mL of methanol. The mixture was heated to reflux, 60 to 65°C for 2 
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hours. The solvent was distilled to a pot temperature of 63°C at 195 to 
200 mmHg to remove methanol and methylformate. The flask was then 
charged with 252 ml benzotrifluoride and then cooled to 15°C. Next 22.2 
grams sodium acetate as a slurry in 30 ml water was added to the flask. 
The flask was then charged with 256.7 grams of commercial peracetic 
acid (nominally 30 - 35% assay) over 20 minutes, starting at 15°C and 
allowing the exotherm to reach 30 to 35°C. The addition was slow at first 
to control initial exotherm. After the first equivalent was charged the 
exotherm subsided. The mixture was heated to 30°C and held for 3 hours. 
The aqueous layer was separated at 30°C. The organic layer was washed 
with 315 ml 6% sodium sulfite. The aqueous layer was separated. The 
flask was then charged with 40% by wt sulfuric acid and heated to 75°C 
for 2 hrs. The aqueous layer was separated from the bottom at 40 to 
50°C. To the flask was added 315 ml saturated sodium bicarbonate and 
the contents were stirred for 15 minutes. The aqueous layer was 
separated. The solvent was distilled to a reactor temperature of 63°C at 
195 to 200 mmHg. Next, 600 ml isopropyl alcohol was charged over 10 
minutes and the temperature was maintained at 50°C. The reactor was 
cooled to 38°C and held for 1 hour. (The product may oil slightly at first 
then crystallize during the hold period. If product oils out at 38°C or 
does not crystallize it should be seeded to promote crystallization before 
cooling.) The reactor was cooled to 15°C over 30 minutes then held for 
60 minutes. The solids were filtered and dried to yield 102.1 grams of a 
crystalline yellow solid. Wash with 150 ml 10°C IP A. Analysis by HPLC 
(Zorbax RX-C8 column, 0.1% aq. TFA/acetonitrile gradient mobile 
phase, UV detection at 225 nm) showed 97.7% by weight of 30x, 79.4% 
isolated molar corrected yield. 

[1391] Example 1460a 

[1392] Alternate Preparation of l-(2,2-dibutyl-S,S-dioxido-3-oxopropylthio)-2- 
((4-methoxyphenyl)methyl)-4-nitrobenzene, 30x 

[1393] Step 1. Preparation of sulfide aldehyde compound 69x. 
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OCH 3 
69x 



[1394] A 1000 mL 4 neck jacketed Ace reator is fitted with a mechanical stirrer, 
nitrogen inlet, additional funnel, a thermocouple, four internal baffles, and 
a 28 mm Teflon turbine agitator. The flask is purged with nitrogen gas 
and charged with 145 g of compound 33x and 609 mL of N,N- 
dimethylacetamide (DMAC). Agitation is started and the mixture is 
heated to 30°C. In a separate flask 72.3 g of Na 2 S (Spectrum) is 

dissolved in 166.3 mL of water. The aqueous Na 2 S is charged to the 

flask over a period of about 90 minutes. Addition rate should be adjusted 
to maintain the reaction temperature below 35°C. The mixture is stirred 
at 35°C for 2 hours and then 150.7 g of compound 53x is added all at 
once. The mixture is heated to 70°C and held for 2 hours. To the mixture 
is adjusted to 50°C, to it is added 442.7 mL water and the mixture is 
agitated for 15 minutes. To the reactor is then charged 609 mL of 
benzotrifluoride followed by 1 5 minutes of agitation. The aqueous layer 
is separated at 50°C. The organic layer is washed with 3% aq. NaCl. The 
aqueous layer is separated at 50°C. The organic layer contains compound 
69x . The organic layer is stable and can be held indefinitely. 
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[1395] Step 2. Preparation of Compound 70x. 




OCH 3 
7 Ox 



[1396] The solvent is distilled at about 63°C to 66°C and 195 to 200 mmHg from 
the organic layer resulting from Step 1 until a third to a half of the 
benzotrifluoride volume is distilled. The mixture is cooled to about 60°C 
and charged with 169.6 g of trimethylorthoformate and about 10 g of p- 
toluenesulfonic acid dissolved in 3 17.2 mL of methanol. (Note: alternate 
orthoformates, for example triethylorthoformate, can be used in place of 
trimethylorthoformate to obtain other acetals.) The reactor is fitted with a 
condenser and a distillation head. The mixture is heated to boiling and 
from it is distilled 5 mL of methanol to remove residual water from the 
condenser and the mixture is held at reflux at 60°C to 65°C for about 2 
hours. Solvent is then distilled to a pot temperature of 60°C to 66°C at 
195 to 200 mm Hg to remove methanol and methylformate. To the 
mixture is added 355.4 mL benzotrifluoride and the mixture is cooled to 
15°C. To the reactor is charged 32.1 g sodium acetate slurried in 77.2 mL 
water. The reaction is held for 72 hours. To the reactor is then charged 
340.4 g of peracetic acid over a 2 hour period starting at 15°C. Addition 
was adjusted to keep the temperature at or below 20°C. The mixture was 
then heated to 25°C for 4 hours. The aqueous (top) layer was separated at 
25°C and the organic layer was washed with 190 mL of 10% sodium 
sulfite. The organic layer contains compound 70x and can be stored 
indefinitely. 
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[13971 Step 3. Preparation of Compound 30x. 



[1398] To the organic layer of Step 2 is added 383.8 g of concentrated sulfuric 
acid. The mixture is heated at 75°C for 2 hours and the aqueous (bottom) 
layer is separated at 40 to 50°C. To the reactor is charged 609 mL of 10% 
sodium bicarbonate and the mixture is stirred for 15 minutes. The 
aqueous (top) layer is separated. Solvent is distilled from the organic 
layer at 63 to 66°C at 195 to 200 mm Hg. To the reactor is charged 1 160 
mL of isopropyl alcohol over TO minutes at 50°C. The reactor is cooled 
to 38°C and held for 1 hour. Some crystallization occurs. The reactor is 
cooled to 15°C over 30 minutes and held for 120 minutes, causing further 
crystallization of 30x. The crystals are filtered and dried to yield 200.0 g 
of a crystalline yellow solid. The crystals of 30x are washed with 290 mL 
of 10°C isopropyl alcohol. 

[1399] Example 1461 

[1400] Preparation of l-(2,2-dibutyl-S,S-dioxido-3-oxopropylthio)-2-((4- 
methoxyphenyl)methyl)-4-dimethylaminobenzene, 29x. 



[1401] A 300 ml autoclave was fitted with a Stirmix hollow shaft gas mixing 
agitator, an automatic cooling and heating temperature control, and an in- 
reactor sampling line with sintered metal filter. At 20°C the autoclave was 
charged with 15.0 grams of 30x. 2.5 grams of Pd/C catalyst, 60 grams of 
ethanol, 10.0 grams of formaldehyde (36% aqueous solution), and 0.55 




29x 
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grams of concentrated sulfuric acid. The reactor was closed and 
pressurized the reactor to 60 psig (515 kPa) with nitrogen to check for 
leakage. The pressure was then reduced to 1-2 psig (108 - 1 15 kPa). The 
purge was repeated three times. The autoclave was then pressurized with 
H2 to 60 psig (515 kPa) while the reactor temperature was held at 22°C. 

The agitator was started and set to 800-1000 rpm and the reactor 
temperature control is set at 30-40°C. When the cooling capacity was not 
enough to control the temperature, the agitator rpm or the reactor pressure 
was reduced to maintain the set temperature. After about 45 minutes 
when the heat release was slowing down (about 70% of hydrogen usage 
was reacted), the temperature was raised to 60°C. Hydrogen was then 
released and the autoclave was purged with nitrogen three times. The 
content of the reactor was pressure filtered through a sintered metal filter 
at 60°C. The filtrate was stirred to cool to the room temperature over 1-2 
hours and 50 grams of water was added over 1 hour. The mixture was 
stirred slowly at 4°C overnight and filtered through a Buche type filter. 
The cake was air dried to give 13.0 grams of 29x with 99+% assay. The 
isolated yield was 89%. 

[1402] Example 1462 

[1403] Preparation of 5yn-3,3-dibutyl-7-(dimethylamino)-l,l-dioxido-4-hydroxy- 
5-(4-methoxyphenyl)-2,3,4,5-tetrahydrobenzothiepine, svn- 24x 
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H 3 CO 



syn-24x 

[1404] A 250 ml round bottom glass reactor fitted with mechanical agitator and a 
heating/cooling bath was purged with nitrogen. Forty-five grams of 
potassium t-butoxide/THF solution were charged to the reactor and 
agitation was started. In a separate container 18 grams of 29x was 
dissolved in 25 grams of THF. The 29x/THF solution was charged into 
the reactor through a addition funnel over about 2.0 hours. The reactor 
temperature was controlled between about 16-20°C. Salt precipitated 
after about half of 29x was added. The slurry was stirred at 16-20°C for 
an hour. The reaction was quenched with 54 grams of 7.4% ammonium 
chloride aqueous solution over a period of about 30 minutes while 
keeping the reactor temperature at 16-24°C. The mixture was gently 
stirred until all salt is dissolved (about 10 minutes). Agitation was 
stopped and the phases were allowed to separate. The aqueous layer was 
drained. The organic layer was charged with 50 ml water and 25 grams of 
isopropyl alcohol. The agitator was started and crystallization was 
allowed to take place. The THF was distilled under the ambient pressure, 
with b.p. from 60 to 65°C and pot temperature from 70 to 77°C. The 
crystals dissolved as the pot gets heated and reappeared when the THF 
started to distill. After distillation was complete, the slurry was slowly 
cooled to 4 Q C over 2-3 hours and stirred slowly for several hours. The 
slurry was filtered with a 150 ml Buche filter and the cake was washed 
with 10 grams of cold 2:1 water/isopropyl alcohol solution. Filtration was 
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complete in about 5 minutes. The cake was air dried to give 16.7 grams 
of svn-24x with 99+% assay and a 50/50 mixture of R,R and S,S isomers. 

[1405] Example 1463a 

[1406] Conditions for Optical Resolution of Compound (4R,5R)-24x 



O 




H3CO 



(4R,5R)-24x 

[1407] The following simulated moving bed chromatography (SMB) conditions 
are used to separate the (4R,5R) and (4S,5S) enantiomers of compound 
svn -24x . 



Column (CSP): 


Daicel Chiralpak AS 


Mobile Phase: 


acetonitrile(100%) 


Column Length: 


1 1 cm (9 cm for column 6) 


Column I.D.: 


20.2 cm 


Number of Columns: 


6 columns 


Feed Concentration: 


39 grams/liter \ 


Eluent Flowrate: 


182 L/hour 


Feed Flowrate: 


55 L/hour \ 


Extract Flowrate: 


129 A L/hour 


Raffinate Flowrate: 


107.8 L/hour 


Recycling Flowrate: 


480.3 L/hour 


Period: 


0.6 minute 


Temperature: 


Ambient 



[1408] SMB performance: 



[1409] Less retained enantiomer purity (%): 92.8 % 

716 



[1410] Less retained enantiomer concentration: lOg/L 
' [1411] More retained enantiomer recovery yield (%): 99.3 % 
[1412] More retained enantiomer concentration: 7 g/L 
[1413] Example 1463b 

[1414] Alternate Conditions for Optical Resolution of Compound (4R,5R)-24x 

[1415] The following simulated moving bed chromatography (SMB) conditions 
are used to separate the (4R,5R) and (4S,5S) enantiomers of compound 
svn -24x . 



Column (CSP): 


di-methyl phenyl derivative of tartaric acid 
(Kromasil DMB) 


Mobile Phase: 


toluene/methyl tert-butyl ether (70/30) 


Column Length: 


6.5 cm I 


Column I.D.: 


2.12 cm 


Number of Columns: 


8 columns 


Zones: 


2-3-2-1 


Feed Concentration: 


6.4 weight percent 


Eluent Flowrate: 


20.3 g/minute 


Feed Flowrate: 


0.7 g/minute 


Extract Flowrate: 


5.0 g/minute 


Raffinate Flowrate: 


16.0 g/minute 


Period: 


8 minute 


Temperature: 


Ambient j 



SMB performance: 

Less retained enantiomer purity (%): >98% 

Less retained enantiomer recovery yield (%): >95% 

Example 1463c 

Alternate Conditions for Optical Resolution of Compound (4R,5R)-24x 
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[1421] The following simulated moving bed chromatography (SMB) conditions 
are used to separate the (4R,5R) and (4S,5S) enantiomers of compound 
svn- 24x . 



Column (CSP): 


di-methyl phenyl denvative of tartanc 
acid (Kromasil DMB) 


Mobile Phase: 


toluene (100%) 


Column Length: 


o.5 cm 


Pnlnmn T * 


2 12 cm 


Number of Columns: 


8 columns 


Zones: 


2-3-2-1 


Feed Concentration: 


64 weight percent j 


Eluent Flowrate: 


20.3 g/minute 


Feed Flowrate: 


0.5 g/minute 


Extract Flowrate: 


4.9 g/minute 


Raffinate Flowrate: 


15.9 g/minute 


Period: 


8 minute 


Temperature: 


Ambient 



[1422] SMB performance: 

[1423] Less retained enantiomer purity (%): >98% 
[1424] Less retained enantiomer recovery yield (%): >95% 
[1425] Example 1463d 

[1426] Racemization of Compound (4S,5S)-24x 



O 




H3CO 



(4S,5S)-24x 
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[1427] A 250 mL round bottom glass reactor with mechanical agitator and a 
heating/cooling bath is purged with nitrogen gas. In a flask, 18 g of 
(4S,5S)-24x (obtained as the more retained enantiomer in Examples 8a - 
8c) is dissolved in 50 g of dry THF. This solution is charged into the 
reactor and brought to about 23-25°C with agitation. To the reactor is 
charged 45 g of potassium t-butoxide/THF solution (1 M, Aldrich) 
through an addition funnel over about 0.5 hour. A slurry forms. Stir the 
slurry at about 24-26°C for about 1-1.5 hours. The reaction is quenched 
with 54 g of 7.5% aqueous ammonium chloride while keeping the reactor 
temperature at about 23-26°C. The first ca. 20% of the ammonium 
chloride solution is charged slowly until the slurry turns thin and the rest 
of the ammonium chloride solution is charged over about 0.5 hour. The 
mixture is stirred gently until all the salt is dissolved. The agitation is 
stopped and the phases are allowed to separate. The aqueous layer is 
removed. To the organic layer is charged 50 mL of water and 25 g of 
jsopropyl alcohol. The agitator is started and crystallization is allowed to 
take place. THF is removed by distillation at ambient pressure. The 
crystals dissolve as the pot warms and then reappear when the THF starts 
to distill. The resulting slurry is cooled slowly to 4°C within 2-3 hours 
and slowly stirred for 1-2 hours. The slurry is filtered with a 150 mL 
Buche filter and washed with 20 g of 0-4°C isopropyl alcohol. The cake 
is air dried at about 50-60°C under vacuum to give 16.7 g of racemic 24x . 

[1428] Example 1464 

[1429] Preparation of (4R^5R)-3,3-dibutyl-7-(dimethylamino)-l,l-dioxido-4- 
hydroxy-5-(4-hydroxyphenyl)-2,3,4,5-tetrahydrobenzothiepine, (4R,5R)- 
28x 
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HO 

(4R, 5R) -28x 

[1430] A 1000 mL 4 neck Reliance jacketed reactor flask was fitted with a 
mechanical stirrer, a nitrogen inlet, an addition funnel, condenser or 
distillation head with receiver, a thermocouple, and a Teflon paddle 
agitator. The flask was purged with nitrogen gas and was charged with 
41.3 grams of (4R,5R)-24x and 18.7 grams of methionine followed by 
240 grams of methanesulfonic acid. The mixture was heated to 75°C and 
stirred for 8 hrs. The mixture was then cooled to 25°C and charged with 
480 mL of 3-pentanone. The solution was homogeneous. Next, the flask 
was charged with 320 mL of dilution water and was stirred for 15 
minutes. The aqueous layer was separated and to the organic layer was 
added 250 mL of saturated sodium bicarbonate. The mixture was stirred 
for 15 minutes and the aqueous layer was separated. Solvent was distilled 
to approximately one-half volume under vacuum at 50°C. The flask was 
charged with 480 mL of toluene, forming a clear solution. Approximately 
half the volume of solvent was removed at 100 mmHg. The mixture was 
cooled to 10°C and stirred overnight. Crystals were filtered and washed 
with 150 mL cold toluene and allowed to dry under vacuum. Yielded 
29.9g with a 96.4 wt% assay. The filtrate was concentrated and toluene 
was added to give a second crop of 2.5 grams of crystals. A total of 32.1 
g of dry off white crystalline (4R,5R)-28x was obtained. 
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[1431] Example 1464a 



[1432] Alternate Preparation of (4R,5R)-3,3-dibutyl-7-(dimethylamin^ 
dioxido-4-hydroxy-5-(4-hydroxyphenyl)-2,3,4,5-tetrahydr^^ 
(4R,5R)-28x 

[1433] A 1000 mL 4 neck Ace jacketed reactor flask is fitted with a mechanical 
stirrer, a nitrogen inlet, an addition funnel, condenser or distillation head 
with receiver, a thermocouple, and a Teflon paddle agitator. The flask is 
purged with nitrogen gas and is charged with 40.0 grams of (4R,5R)-24x 
and 17.8 grams of methionine followed by 178.6 grams of 
methanesulfonic acid. The mixture is heated to 80°C and stirred for 12 
hrs. The mixture is then cooled to 15°C and charged with 241.1 mL of 
water over 30 minutes. The reactor is then charged with 361.7 mL of 3- 
pentanone. Next, the flask is stirred for 15 minutes. The aqueous layer is 
separated and to the organic layer is added 361.7 mL of saturated sodium 
bicarbonate. The mixture is stirred for 15 minutes and the aqueous layer 
was separated. Solvent is distilled to approximately one-half volume 
under vacuum at 50°C. Crystals start to form at this time. The flask is 
charged with 361.7 mL of toluene and the mixture is cooled to 0°C. 
Crystals are allowed to form. Crystals are filtered and washed with 150 
mL cold toluene and allowed to dry under vacuum at 50°C. Yield 34. lg 
of off-white crystalline (4R,5R)-28x. 

[1434] Example 1464b 

[1435] Alternate preparation of (4R,5R)-3,3-dibutyl-7-(dimethylamino)-l,l- 
dioxido-4-hydroxy-5-(4-hydroxyphenyl)-2,3,4,^ 
(4R,5R)-28x 

[1436] A first 45 L reactor is purged with nitrogen gas. To it is charged 2.5 kg of 
(4R,5R)-24x followed by 1.1 kg of methionine and 11.1 kg of 
methanesulfonic acid. The reaction mixture is heated to 85°C with 
agitation for 7 hours. The reaction mixture is then cooled to 5°C and 17.5 
L of water is slowly charged to the first reactor. The reaction temperature 
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will reach about 57°C. Next, 17.5 L of methyl isobutyl ketone (MIBK) 
are charged to the first reactor and the reaction mixture is stirred for 30 
minutes. The mixture is allowed to stand for 30 minutes and the layers 
are separated. The aqueous phase is transferred to a second 45 L reactor 
and 10 L of MIBK is charged to the second reactor. The second reactor 
and its contents are stirred for 30 minutes and then allowed to stand for 30 
minutes while the layers separate. The organic phase is separated from 
the second reactor and the two organic phases are combined in the first 
reactor. To the first reactor is carefully charged 1 .4 kg of aqueous sodium 
bicarbonate. The mixture is stirred for 30 minutes and then allowed to 
stand for 30 minutes. The phases are separated. If the pH of the aqueous 
phase is less than 6 then a second bicarbonate wash is performed. After 
the bicarbonate wash, 15 L of water is charged to the first reactor and the 
mixture is heated to 40°C. The mixture is stirred for 30 minutes and then 
allowed to stand for 30 minutes. The phases are separated. The organic 
phase is concentrated by vacuum distillation so that approximately 5 L of 
MDBK remain in the concentrate. The distillation starts when the batch 
temperature is at 35°C at 1 psia. The distillation is complete when the 
batch temperature reaches about 47.8°C. The batch temperature is then 
adjusted to 45°C and 20 L of heptane is charged to the product mixture 
over 20 minutes. The resulting slurry is cooled to 20°C. The product 
slurry is filtered (10 micron cloth filter) and washed with 8 L of 20% 
MIBK/heptane solution. The product is dried on the filter at 80°C for 21 
hours under vacuum. A total of 2.16 kg of white crystalline (4R,5R)-28x 
is isolated. 

[1437] Example 1464c 

[14381 Batch Isolation of Compound (4R,5R)-28x (or Compound (4S,5S)-28x) 
from Acetonitrile Solution. 
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[1439] AIL reactor is equipped with baffles and a 4-blade radial flow turbine. 
The reactor is purged with 1L of nigrogen gas and charged with 300 mL 
of water. The water is stirred at a minimum rate of 300 rpm at 5°C. The 
reactor is charged with 125-185 mL of (4R,5R)-28x in acetonitrile 
solution (20% w/w) at a rate of 1.4 mL/min. Upon addition, crystals start 
to form. After addition of the acetonitrile solution, crystals are filtered 
through a Buchner funnel. The cake is washed with 3 volumes of water 
and/or followed by 1-2 volumes of ice cold isopropyl alcohol before 
drying. Alternatively, this procedure can be used on an acetonitrile 
solution of (4S,5S)-28x to isolate (4S,5S)-28x. 

[1440] Example 1464d 

[1441] Continuous Isolation of Compound (4R,5R)-28x (or Compound (4S,5S)- 
28x) from Acetonitrile Solution. 

[1442] AIL reactor is equipped with baffles and a 4-blade radial flow turbine. 
The reactor is purged with 1L of nigrogen gas and charged with 60 grams 
of water and 30 grams of acetonitrile. The mixture is stirred at 300 rpm 
and 5°C. Into the reactor are fed 300 mL of water and 125 mL of 20% 
(w/w) (4R,5R)-28x in acetonitrile solution at rates of 1.7 mL/min and 1 
mL/min, respectively. When the contents of the reactor reach 70-80% of 
the volume of the reactor, the slurry can be drained to a filter down to 
aminimum stirring level in the reactor and followed by more feeding. 
Alternatively, the reactor can be drained continuously as the feeds 
continue. The water/acetonitrile ratio can be in the range of about 2:1 to 
about 3:1. Filtered cake can be handled as described in Example 9c. 
Alternatively, this procedure can be used on an acetonitrile solution of 
(4S,5S)-28x to isolate (4S,5S)-28x. 

[1443] Example 1465 

[1444] Preparation of l-(chloromethyl)-4-(hydroxymethyl)benzene, 55x 
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55x 



[1445] A reaction flask fitted with a nitrogen inlet and outlet, a reflux condenser, 
and a magnetic stirrer was purged with nitrogen. The flask was charged 
with 25g of 4-(chloromethyl)benzoic acid. The flask was charged with 75 
mL of THF at ambient temperature. Stirring caused a suspension to form. 
An endothermic reaction ensued in which the temperature of the reaction 
mixture dropped 22°C to 14°C. To the reaction mixture 175mL of 
borane-THF adduct was added via a dropping funnel over about 30 
minutes. During this exothermic addition, an ice-bath was used for 
external cooling to keep the temperature below 30°C. The reaction 
mixture was stirred at 20°C for 1 h and it was then cooled to 0°C. The 
reaction mixture was quenched by slow addition of 1M sulfuric acid. The 
resulting reaction mixture was diluted with 150 mL of t-butyl methyl 
ether (TBME) and stirred for at least 20 min to destroy boric acid esters. 
The layers were separated and the aqueous layer was washed with another 
portion of 50mL of TBME. The combined organic layers were washed 
twice with 100 mL of saturated sodium bicarbonate solution. The organic 
layer was dried over 1 Ig of anhydrous sodium sulfate and filtered. The 
solvents were evaporated on a rotary evaporator at 45°C (bath 
temperature) and <350 mbar yielding a colorless oil. The oil was seeded 
with crystals and the resulting solid 55x was dried under vacuum. Yield: 
19.7g (86%). Assay by GC (HP-5 25 meter column, 1 mL N 2 /min at 

100°C, FID detection at 300°C, split 50:1). 
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[14461 Example 1466 



[1447] Preparation of (4R,5R)-l-((4-(4<3,3-dibutyl-7-(dimethylamino)-2,3,4,5- 
tetrahydro-4-hydroxy- 1 , 1 -dioxido- 1 -benzithiepin-5- 
yl)phenoxy)methyl)phenyl)methyl-4-aza-l-azoniabicyclo[2.2.2]octane 

chloride, 41x 




4lx 



[1448] Stepl. Preparation of (4R,5R)-26x. 




(4R,5R)-26x 

[1449] A 1000 mL 4 neck jacketed Ace reactor flask was fitted with a 
mechanical stirrer, a nitrogen inlet, an addition funnel or condenser or 
distilling head with receiver, a thermocouple, four internal baffles and a 
28 mm Teflon turbine agitator. The flask was purged with nitrogen gas 
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and charged with 25.0 grams of (4R,5R)-28x and 125 mL of N,N- 
dimethylacetamide (DMAC). To this was added 4.2 grams of 50% 
sodium hydroxide. The mixture was heated to 50°C and stirred for 15 
minutes. To the flask was added 8.3 grams of 55x dissolved in 10 mL of 
DMAC, all at once. The temperature was held at 50°C for 24 hrs. To the 
flask was added 250 mL of toluene followed by 125 mL of dilution water. 
The mixture was stirred for 15 minutes and the layers were then allowed 
to separate at 50°C. The flask was then charged with 125 mL of saturated 
sodium chloride solution and stirred 15 minutes. Layers separated cleanly 
in 30 seconds at 50°C. Approximately half of the solvent was distilled off 
under vacuum at 50°C. The residual reaction mixture contained (4R,5R)- 
26x. 

[1450] Step 2. Preparation of (4R,5R)-27x. 




(4R,5R)-27x 

[1451] Toluene was charged back to the reaction mixture of Step 1 and the 
mixture was cooled to 35°C. To the mixture was then added 7.0 grams of 
thionyl chloride over 5 minutes. The reaction was exothermic and 
reached 39°C. The reaction turned cloudy on first addition of thionyl 
chloride, partially cleared then finally remained cloudy. The mixture was 
stirred for 0.5 hr and was then washed with 0.25N NaOH. The mixture 
appeared to form a small amount of solids that diminished on stirring, and 
the layers cleanly separated. The solvent was distilled to a minimum stir 
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volume under vacuum at 50°C. The residual reaction mixture contained 
(4R,5R)-27x. 



[1452] Step 3. Preparation of 41x 

[1453] To the reaction mixture of Step 2 was charged with 350 mL of methyl 
ethyl ketone (MEK) followed by 10.5 mL water and 6.4 grams of 
diazabicyclo[2.2.2]octane (DABCO) dissolved in 10 mL of MEK. The 
mixture was heated to reflux, and HPLC showed <0.5% of (4R,5R)-27x. 
The reaction remained homogenous initially then crystallized at the 
completion of the reaction. An additional 5.3 mL of water was charged to 
the flask to redissolve product. Approximately 160 mL of solvent was 
then distilled off at atmospheric pressure. The mixture started to form 
crystals after 70 mL of solvent was distilled. Water separated out of 
distillate indicating a ternary azeo trope between toluene, water and 
methyl ethyl ketone (MEK). The mixture was then cooled to 25°C. The 
solids were filtered and washed with 150 mL MEK, and let dry under 
vacuum at 60°C. Isolated 29.8.0 g of off-white crystalline 41x. 

[1454] Example 1466a 

[1455] Alternate Preparation of (4R,5R)-l-((4-(4-(3,3-dibutyl-7- 
(dimethylamino)-2,3 ,4,5-tetrahydro-4-hydroxy- 1 , 1 -dioxido- 1 - 
benzithiepin-5-yl)phenoxy)methyl)phenyl)methyl-4-aza- 1 - 
azoniabicyclo[2.2.2]octane chloride, Form II of 41x 

[1456] A 1000 mL 4 neck jacketed Ace reactor flask is fitted with a mechanical 
stirrer, a nitrogen inlet, an addition funnel or condenser or distilling head 
with receiver, a thermocouple, four internal baffles and a 28 mm Teflon 
turbine agitator. The flask is purged with nitrogen gas and charged with 
25.0 grams of (4R,5R)-28x and 100 mL of N,N-dimethylacetamide 
(DMAC). The mixture is heated to 50°C and to it is added 4.02 grams of 
50% sodium hydroxide. The mixture is stirred for 30 minutes. To the 
flask is added 8.7 grams of 55x dissolved in 12.5 mL of DMAC, all at 
once. The charge vessel is washed with 12.5 mL DMAC and the wash is 
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added to the reactor. The reactor is stirred for 3 hours. To the reactor is 
added 0.19 mL of 49.4% aq. NaOH and the mixture is stirred for 2 hours. 
To the mixture is added 0.9 g DABCO dissolved in 12.5 mL DMAC. The 
mixture is stirred 30 to 60 minutes at 50°C. To the flask is added 225 mL 
of toluene followed by 125 mL of dilution water. The mixture is stirred 
for 15 minutes and the layers are then allowed to separate at 50°C. The 
bottom aqueous layer is removed but any rag layer is retained. The flask 
is then charged with 175 mL of 5% hydrochloric acid solution and stirred 
15 minutes. Layers are separated at 50°C to remove the bottom aqueous 
layer, discarding any rag layer with the aqueous layer. Approximately half 
of the solvent is distilled off under vacuum at a maximum pot temperature 
of 80°C. The residual reaction mixture contains (4R,5R)-26x. 

[1457] Step 2. Preparation of (4R,5R)-27x. 

[1458] Toluene (225 mL) is charged back to the reaction mixture of Step 1 and 
the mixture is cooled to 30°C. To the mixture is then added 6.7 grams of 
thionyl chloride over 30 to 45 minutes. The temperature is maintained 
below 35°C. The reaction turns cloudy on first addition of thionyl 
chloride, then at about 30 minutes the layers go back together and form a 
clear mixture. The mixture is stirred for 0.5 hr and is then charged with 
156.6 mL of 4% NaOH wash over a 30 minute period. The addition of 
the wash is stopped when the pH of the mixture reaches 8.0 to 10.0. The 
bottom aqueous layer is removed at 30°C and any rag layer is retained 
with the organic layer. To the mixture is charged 175 mL of saturated 
NaCl wash with agitation. The layers are separated at 30°C and the 
bottom aqueous layer is removed, discarding any rag layer with the 
aqueous layer. The solvent is distilled to a minimum stir volume under 
vacuum at 80°C. The residual reaction mixture contains (4R,5R)-27x. 

[1459] Step 3. Preparation of 41x. 

[1460] To the reaction mixture of Step 2 is charged 325 mL of methyl ethyl 
ketone (MEK) and 13 mL water. Next, the reactor is charged 6.2 grams 



728 



of diazabicyclo[2.2.2]octane (DABCO) dissolved in 25 mL of MEK. The 
mixture is heated to reflux and held for 30 minutes. Approximately 10% 
of solvent volume is then distilled off. The mixture starts to form crystals 
during distillation. The mixture is then cooled to 20°C for 1 hour. The 
off-white crystalline 41x (Form II) is filtered and washed with 50 mL 
MEK, and let dry under vacuum at 100°C. 

[1461] Example 1466b 

[1462] Alternate Preparation of (4R,5R)-l-((4-(4K3,3-dibutyl-7- 
(dimethylamino)-2,3 ,4,5-tetrahydro-4-hydroxy- 1 , 1 -dioxido- 1 - 
benzithiepin-5-yl)phenoxy)methyl)phenyl)methyl-4-aza- 1 - 
azoniabicyclo[2.2.2]octane chloride, Form II of 41x 

[1463] A 1000 mL 4 neck jacketed Ace reactor flask is fitted with a mechanical 
stirrer, a nitrogen inlet, an addition funnel or condenser or distilling head 
with receiver, a thermocouple, four internal baffles and a Teflon turbine 
agitator. The flask is purged with nitrogen gas and charged with 25.0 
grams of (4R,5R)-28x and 125 mL of N,N-dimethylacetamide (DMAC). 
The mixture is heated to 50°C and to it is added 7.11 grams of 30% 
sodium hydroxide over a period of 15 to 30 minutes with agitation. The 
mixture is stirred for 30 minutes. To the flask is added 9.5 grams of solid 
55x . The reactor is stirred for 3 hours. To the mixture is added 1.2 g of 
solid DABCO. The mixture is stirred 30 to 60 minutes at 50°C. To the 
flask is added 225 mL of toluene followed by 125 mL of water. The 
mixture is stirred for 15 minutes and the layers are then allowed to 
separate at 50°C. The bottom aqueous layer is removed but any rag layer 
is retained with the organic layer. The flask is then charged with 175 mL 
of 5% hydrochloric acid solution and stirred 15 minutes. Layers are 
separated at 50°C to remove the bottom aqueous layer, discarding any rag 
layer with the aqueous layer. The flask is then charged with 225 mL of 
water and stirred 15 minutes. The layers are allowed to separate at 50°C. 
The bottom aqueous layer is removed, discarding any rag layer with the 
aqueous layer. Approximately half of the solvent is distilled off under 
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vacuum at a maximum pot temperature of 80°C. 
mixture contains (4R,5R)-26x. 



The residual reaction 



[1464] Step 2. Preparation of (4R,5R)-27x. 

[1465] Toluene (1 12.5 mL) is charged back to the reaction mixture of Step 1 and 
the mixture is cooled to 25°C. To the mixture is then added 7.3 grams of 
thionyl chloride over 15 to 45 minutes. The temperature of the mixture is 
maintained above 20°C and below 40°C. The reaction turns cloudy on 
first addition of thionyl chloride, then at about 30 minutes the layers go 
back together and form a clear mixture. The mixture is then charged with 
179.5 mL of 4% NaOH wash over a 30 minute period. The mixture is 
maintained above 20°C and below 40°C during this time. The addition of 
the wash is stopped when the pH of the mixture reaches 8.0 to 10.0. The 
mixture is then allowed to separate at 40°C for at least one hour. The 
bottom aqueous layer is removed and any rag layer is retained with the 
organic layer. To the mixture is charged 200 mL of dilution water. The 
mixture is stirred for 15 minutes and then allowed to separate at 40°C for 
at least one hour. The bottom aqueous layer is removed, discarding any 
rag layer with the aqueous layer. The solvent is distilled to a minimum 
stir volume under vacuum at 80°C. The residual reaction mixture 
contains (4R,5R)-27x. 

[1466] Step 3. Preparation of 41x. 

[1467] To the reaction mixture of Step 2 is charged 350 mL of methyl ethyl 
ketone (MEK) and 7 mL water. The mixture is stirred for 1 5 minutes and 
the temperature of the mixture is adjusted to 25°C. Next, the reactor is 
charged with 6.7 grams of solid diazabicyclo[2.2.2]octane (DABCO). 
The mixture is maintained at 25°C for three to four hours. It is then 
heated to 65°C and maintained at that temperature for 30 minutes. The 
mixture is then cooled to 25 °C for 1 hour. The off-white crystalline 41x 
(Form II) is filtered and washed with 50 mL MEK, and let dry under 
vacuum at 100°C. 
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[1468] Example 1467 



[1469] Alternate preparation of (4R,5R)-l-((4-(4-(3,3-dibutyl-7- 
(dimethylamino)-2,3,4,5-tetrahydro-4-hydroxy- 1 , 1 -dioxido- 1 - 
benzithiepin-5-yl)phenoxy)methyl)phenyl)methyl-4-aza- 1 - 
azoniabicyclo[2.2.2]octane chloride, Form I of 41x 

[1470] (4R,5R)-27x (2.82 kg dry basis, 4.7 mol) was dissolved in MTBE (9.4 L). 
The solution of (4R,5R)-27x was passed through a 0.2 mm filter cartridge 
into the feeding vessel. The flask and was rinsed with MTBE (2 x 2.5 L). 
The obtained solution as passed through the cartridge filter and added to 
the solution of (4R.5RV27x in the feeding vessel. DABCO 
(diazabicyclo[2.2.2]octane, 0.784 kg, 7.0 mol) was dissolved in MeOH 
(14.2 L). The DABCO solution was passed through the filter cartridge 
into the 100 L nitrogen- flushed reactor. The Pyrex bottle and the cartridge 
filter were rinsed with MeOH (7.5 L) and the solution was added to the 
reactor. The (4R,5R)-27x solution was added from the feeding vessel into 
the reactor at 37°C over a period of 10 min, while stirring. Methanol (6.5 
L) was added to the Pyrex bottle and via the cartridge filter added to the 
feeding vessel to rinse the remaining (4R,5R)-27x into the reactor. The 
reaction mixture was brought to 50-60°C over iO-20 min and stirred at 
that temperature for about 1 h. The mixture was cooled to 20-25°C over a 
period of 1 h. To the reaction mixture, methyl t-butyl ether (MTBE) (42 
L) was added over a period of 1 h and stirred for a minimum of 1 h at 20 - 
25°C. The suspension was filtered through a Buchner funnel. The reactor 
and the filter cake were washed with MTBE (2 x 14 L). The solids were 
dried on a rotary evaporator in a 20 L flask at 400 - 12 mbar, 40°C, for 22 
h. A white crystalline solid was obtained. The yield of 41x (Form I) was 
3.08 kg (2.97 kg dry, 93.8 %) and the purity 99.7 area % (HPLC; 
Kromasil C 4, 250 x 4.6 mm column; 0.05% TFA in H 2 O/0.05% TFA in 
ACN gradient, UV detection at 215 nm). 
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[1471] F* am ple 1467a 

[1472] Conversion of Form I of Compound 41x into Form II of Compound 41x. 

[1473] To 10.0 grams of Form I of 41x in a 400 mL jacketed reactor is added 140 
mL of MEK. The reactor is stirred (358 rpm) for 10 minutes at 23 °C for 
10 minutes and the stirring rate is then changed to 178 rpm. The 
suspension is heated to reflux over 1 hour using a programmed 
temperature ramp (0.95°C/minute) using batch temperature control 
(cascade mode). The delta T max is set to 5°C. The mixture is held at 

reflux for 1 hour. The mixture is cooled to 25°C. After 3 hours at 25°C, a 
sample of the mixture is collected by filtration. Filtration is rapid 
(seconds) and the filtrate is clear and colorless. The white solid is dried in 
a vacuum oven (80°C, 25 in. Hg) to give a white solid. The remainder of 
the suspension is stirred at 25°C for 18 hours. The mixture is filtered and 
the cake starts to shrink as the mother liquor reaches the top of the cake. 
The filtration is stopped and the reactor is rinsed with 14 mL of MEK. 
The reactor stirrer speed is increased from 100 to 300 rpm to rinse the 
reactor. The rinse is added to the filter and the solid is dried with a rapid 
air flow for 5 minutes. The solid is dried in a vacuum oven at 25 in. Hg 
for 84 hours to give Form II of 41x . 

[1474] All patents, publications, textbooks, articles and any other publications 
referenced in this application are incorporated herein by reference in their 
entirety for all purposes. 
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